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V-2  BALLISTIC  MISSILE  1942-52 


INTRODUCTION 


An  A-4  missile  on  its  launch 
stand  during  Ihe  missile 
campaign  of  1945.  Due  Io  Ihe 
secrecy  attached  to  the  program, 
few  photos  of  the  actual  combat 
launches  were  taken,  and 
this  one  was  part  of  a  small 
collection  captured  by  the 
US  Ärmy  in  1945.  (MHI) 


h e  German  V-2  was  the  worbl  s  first  ballistic  ni issiU-  nsed  in  combat. 
If  was  a  technojogical  marvel  tlial  pinneered  many  key  innovations 
In  missile  teclmnlogy.  hm  as  a  weapon,  it  was  a  compIcLc  dop, 
rosthig  Gcrmany  enorrnous  resonrres  for  very  meager  results.  After 
World  War  II  tht  V-2  and  i es  engineers  playerl  a  vital  mit  in  post-war 
space  progranis  in  botli  the  United  Stales  lli icl  die  Soviel  Union.  Wliile 
much  Iras  beeil  written  about  the  development  of  tht'  Y-2  missile,  tlie 
locus  of  Iltis  book  is  on  iis  combat  use  during  19  1-1—13. 

EARLY  GERMAN  ROCKET 
DEVELOPMENT 


ln 


tht'  1920s  and  1930st  the  re  was  a  llnin  ol  inteiest  among  young 
ronautical  etilhusiasts  in  tlie  development  of  liqnäd-f ueletl  rockets. 

lnspued  bv  llctional  acmmiLs  ol  tu  tu  re  spare 
Hasel,  diese  pioneers  laid  the  groiuid  work  for 
missile  development  in  World  War  II.  Coinparetl 
io  the  oihei  major  powrrs,  (lerruany  raced  aliead 
in  the  milhaiy  appluadons  ol  rodet  lethnologv 
due  to  the  decision.s  of  die  German  Anny  in  tlie 
1930s  to  suppoi  l  die  rocket  entlmsiasts  finanr  iallv 
and  to  provicle  them  with  hu  ililies  and  persuniiel 
for  tbeir  work. 

The  most  signifieani  proponeiit  ol  rocke i 
weapons  in  die  pre-wui  Reichswehr  was  Obersi- 
lenmant  Karl  Bet  ker,  the  liead  ol  the  hallisdcs  and 
mnnitions  seclinn  ol  die  Army  ordnance  branclu 
Becker  had  Ik'cii  invohed  in  ihe  development  ul 
the  Paris  Gun  in  Work!  War  I  and  saw  rocke ts  as 
a  mote  advanced  form  of  long-range  arlillery. 
On  Becker's  slajf  was  a  young  arlilleis  officei; 
Haupt  mann  Walter  Dornberger,  wiio  wotild  later 
lead  the  V-2  program.  Alter  experimenLs  witli  solid 
luel  rockeis  in  1929-30,  Becker  beeainc  inieresled 
in  pnrsuing  ihe  development  of  liquid-fuel  rockets 
since  tliey  ollerer!  ihe  potential  ol  inuch  grealet 
ränge  and  payloads.  The  prohJem  widi  early  solid 
fuet  rockets  was  dial  only  abont  a  qnarter  bv 
weigl u  of  their  pi  Opel  1a  nt  was  die  aclive  kiel 
ingredient,  while  tlie  remahiing  three-quarteis 


was  ihr  inert  bindcr  neecled  1.0  form  the  enginc. 

Such  rockt1!  engin.es  were  exlremelv  ineffiriem 
bi  terms  of  die  ainoiml  of  [brüst  for  the  weiglu  of 
die  enginc.  By  contra.si.  liquid  fucl  engines  offered 
considerably  more  I hmst  for  ilicir  vvcigtu,  even 
couiuiug  Lire  aclded  weigln  of  iheir  fuel  Lanks  and 
eomlmstion  chamber.  The  combinaiinn  ol  liquid 
oxygen  and  alcohol  was  favnred  by  earlv  rocket 
pioneers  as  it  had  die  highest  specific  impulse, 
i Hat  is  the  greatest  fuel  elbciency,  of  anv  fuel 
combination  then  available,  Uecker  convinced 
Werner  Freiherr  von  Braun  a  talenlcd  young 
mein  bei  of  a  Berlin  amateur  rocket  group,  to  assist 
itr  Lire  developirrem  ol  licjuid  Lncled  rockels.  Von 
Braun  was  a  doctoral  candidate  in  physics 
at  the  Univer.siry  of  Berlin  arrcl  was  given  facilitics 
at  the  ariillery  proving  ground  at  Kummet  sclorf 
to  carry  out  rocket  experiments. 

The  (ierman  rnissile  prngram  was  small  utilil 
tlu*  Na/i  risc  t.o  power.  liiert  was  con.siderable 
eirllinsiasm  for  such  futurisdc  wenpons  among  the 
Nazi  leadcrs  and,  wirb  military  Jimding  available, 
the  rnissile  program  expanded  ccmsiderabh,  The 
program  was  to  be  ccurducted  in  eomplete  sccrecy, 
so  a  tc*st  siie  away  imm  Berlin  was  desireck  Von 
Braun  suggested  the  Baltic  coast  and  the  secret 
weapons  eeiiter  was  cstablished  at  Peenemünde 
on  Usedom  in  May  1937.  In  the  micT1930s  die 

leadcrship  ol  die  German  A.nm  was  dominated  b\  anillerv  officers 
sine  e  tlre  artillery  branch  had  l>een  so  vital  in  World  Uai  h  Their 
emhusiasiir  suppon  was  die  driving  (ort  e  behind  tlu  prngram. 

Ute  lirst  rocket  of  the  program,  the  A-l  (Aggregat  1:  Asseinblv  I) 
weighed  a  me  re  135kg  (2981h)  and  had  an  engine  wir  Ir  a  tlirnsi  ol 
300kg  (6611b),  Von  Braun  rrcalled:  ldt  took  us  hall  a  veai  to  build  and 
exactl)  cme-haU  seconcl  to  bluw  up."  Tltc*  A-2  was  a  redesignc'd  Version 
ol  the  A-l  and  two  wer  c  flown  in  1934  loa  height  of  2.4km  (I  /■■•  miles), 
The  next  rocket  was  tlre  A-3,  widi  a  thrust.  of  1,500kg  (3. 3081b).  The 
bist  lwo  launches  lailed  diu*  to  guidance  problems  and  the  next  two, 
while  more  successfuf  suggested  signiflrant  conlml  pro  bk*  ms.  ln  späte 
of  diese  meagei  accomplishmems,  in  1930  tlre  \iniv  apprmed  the 
development  of  die  A  I  rnissile,  tht*  fit  st  ac  u lall v  iutended  as  a  weapon. 
Il  would  laier  be  known  by  its  propagunda  naine  ol  V-2.  Po  help  seil 
it  to  the  Anrry,  Dombeiger  proposed  a  one-ton  payloacl  and  a  ränge 
of  270km  (168  miles),  twice  tlre*  ränge  and  100  times  the  payload  ol 
du  Paris  tum  ol  World  War  I.  The  objective  was  to  Held  die  new 
weapon  hv  1913. 

W  ith  the  A-4  designation  already  reserved,  tlre*  next  tesubed  rnissile 
was  designalecl  A-.5.  It  was  the  first  of  the  Peenemünde  rocke rs  to 
resemblc  ifrc  eventual  A-4  dt  sign,  except  tlrat  it  was  unk  afiout  one  half 
the  si/.e.  Launches  bergan  in  October  1938  and  over  lwo  clozen  Ur> 
rocke t.s  were  launehed  to  tlie  end  ol  1941  to  perfect  tlre  aclvanced 
inertial  guidance  systenr. 


An  A-4  takes  off  in  a  plumc 
of  dust  from  Test  Stand  VII  at 
Peenemünde  in  the  spring  of 
1943.  The  characteristic  bJack 
and  white  segmented  paint 
fini&h  is  obscured  by  a  band 
of  ice  which  has  Condensed 
around  the  liquid  oxygen  tank 
above  the  fins  JNARAJ 


The  two  key  figures  in  the 
development  of  the  A-4  were 
General  Walter  Dornberger, 
soori  here  to  the  left  with  the 
cigar,  and  Werner  von  Braun, 
with  the  cast  on  his  arm.  This 
photo  was  taken  in  May  1 945 
after  they  had  surrendered  to 
the  US  Army  In  Bavaria.  (NARA) 


Willi  iewT  fiscal  resiraints, 
die  A-4  missilc  devel- 
opmnil  effori  cxpanded 
in  the  lau*  1930s.  The 
program  enjoved  u  stringof 
critiral  tec hnological  break- 
throughs  and  many  of  tts 
innovations  are  siill  used  in 
missilc  designs  today,  The 
mosi  t  hallenging  aspect  of 
die  niissile  design  was  dir 
iniTlia]  guidance  ptaifbrrm 
wliich  was  based  on  a  set 
of  gyroscopos  to  provide 
in piirs  Tn  die  flight  control 
System*  Ilie  i  1  ist  statu 
dring  of  rhe  powerful 
new  engine  took  place 
on  21  March  1940.  The 
design  needed  consid- 
crahle  refinement  not  only 
io  overconit*  technical 
problems,  but  lo  make  it 
snitable  for  inexpensive 
mas s  pi  cxliu  lion. 

The  first  lest  missilc*  A- 
4V1  (\  —  Versuch mitster,  lest 
vehicle)  was  read\  on  25 
Fcbmary  1942  and.  when  launched  on  18  March  1942,  it  failed.  The 
seeotid  tesi  missilc  lailcd  on  1.3 June  1942.  Tbc  ihird,  A-4V3,  lilfcd  ofTon 
10  August  1942  but  suffered  a  String  oj'  sub-componeiu  Failures  surting 
widi  i  he  Herl  rical  supplv.  Nevei  theless,  il  flow  to  a  heiglu  of  1 1 ,7km  (7'/+ 
mile.s)  before  the  engine  sinn  clowu  prematurely.  The  I i t st  suctesslul 
lliglu  occurred  on  3  October  1942  with  A-4V4,  landing  190km  (118 
miles)  away  in  llu*  Halde  and  only  fkm  (2'/u  niilt's)  from  the  inU*nded 
targel.  The  lesi  program  ccmünucd  inm  1943  widi  successes  iningled 
with  aggravaling  failures.  llu1  launcli  of  A-4\  1.0  on  7  [anuaix  1943  was 
the  rriost  dangerous  when  an  explosion  in  llu*  combusiinn  chamber 
cause :d  the  missilc  to  topple  over  of]  its  launch  pad.  cngulfing  lest  Stand 
VII  in  an  enonnotis  lirebalh  The  launch  on  30  June  1913  was  evcn 
niore  hair-raising  when  tlie  niissile  lost  llight  Controls  white  still  over 
Peenemünde,  and  feil  Lincuiiliolled  on  lo  the  neiglibot ing  (  arlshagcn 
aii  tield,  destroying  several  Luftwaffe*  aircrafu  Nevcn  heless,  by  die  end 
of  1942,  die  lest  progiam  had  shown  llial  the  new  weapon  was 
leclmicalJy  viable,  and  on  22  Novembei  1942  I  litlet  approved  a  plan  to 
hegin  sc  ries  prodnetion, 

1  he  success  of  the  \rmv\  A- 1  progi  am,  and  Doi  nbcrgcr’s  Suggestion 
that  the  A-4  omld  compensate  for  the  Lullwafle’s  inabilitv  to  suslain  a 
bnmhing  cainpaigii  against  Hritain,  provoked  tlu1  Luftwaffe  to  E*egin  ils 
owii  missilc  progiam  in  1942,  the  Kieseier  Fi- 103  cruise  missilc,  also 
known  as  the  FZ(T70  and  late  r  knowii  as  tlie  V-l  or  Hu//  Bomb.  The 
Fi- 103  was  a  very  simple,  almost  crude  weapon  rompared  to  the 


5 


soplnsticated  A-4,  hin 
as  a  result  it  was  also 
inexpenshe  to  clevelop 
and  manufarture.  At  Inst, 
the  Artny  worried  that 
tlie  Lull waffe  would  trv 
io  subslilnie  die  Fi- 1 0-1 
Ihr  their  prized  A-4.  ln 
late  1942  rhe  new  head 
ol  die  German  annamem 
[M'uf’iam,  Albert  Speer, 
convened  a  Commission  ol 
senior  oduuls  to  debate 
die  merits  ol  buth  weapons. 
In  May  1943  rhe  Com¬ 
mission  recomnu  nded  [hat 
hodi  programs  proceed. 
The  FM  03  was  not  partic- 
ularly  actuiale  and  ils 
mottest  spced  would  make 
it  vnlnerahle  to  inter- 
cepiion  and  anti-ah  crait 
gut  is.  Bin  it  was  so 
iuexpensive  thai  it  could 
he  lired  in  large  numbers, 
On  tlie  othei  hauch  tlie 
Fi- 103  would  na  j  ui  re  a  iixed 
launchei  inslallalion  wliich 


would  be  vulnerable  to  bombiug  attack, 
Miile  rhe  A-4  could  he  launched  frorn  less  vulnerable  alternatives, 
and  once  launched  il  would  bc  iuvnlnerahle  to  inierception. 

Ille  produclton  ol  bullt  tlie  Fi- 103  and  A-4  was  further  reinforced 
by  Germany’s  derliniug  fortunes  on  the  batllelields.  The  Balance  on 
the  Faslern  Front  shiitcd  decisiudy  in  the  Soviel  Union’s  lavor  lollowing 
the  batik  of  Kursk  in  the  summer  ol  1913.  with  the  Strategie  iniiiative 


This  yiew  into  the  exhaust 
chamber  cf  n  preserved  A-4C 
missile  Shows  the  graphite 
vanes  used  to  steer  the  missile, 
an  Innovation  in  missile  design 
still  used  on  some  tactical 
missiles.  (Aut hör) 


now  permanendy  passäug  to  ihe  Red  Aimy.  Ilttlet  and  ot.hei  senior 
Nazi  leadrrs  hegau  to  view  the  Peenemünde  secret  weapons  as  a  patiat  ea 
(oi  their  siraiegic  failurt  s,  dreaming  ihat  tliey  could  decisively  influcnce 
rlie  eunduct  ol  tlie  war.  \s  a  result,  die  missile  program  i  eceived  growing 
support  Irom  tlie  Na/i  leader.ship  even  though  the  German  armumeiits 
iiidustry  was  lianl  pressed  io  niamifacture  adequate  quantiiics  ol 
t -oiiven lional  weapons. 

in  August  1943  the  RAF  launched  a  surprise  air  raid  on  Peenemünde. 
Britaiu  tondutied  an  aggressive  and  suttesslul  Tec  hnical  intelligente 
campaign  to  pre-empt  German  weapons  antl.  althuugh  the  Germans 
had  gerne  to  great  lengths  to  maintain  secret)  ahom  tlie  program,  leaks 
inevitably  orcniyed  due  to  the  tiseol  forced  lahor  in  tlie  consi ruction  ol 
the  A-4.  In  December  1942  a  Danisli  cheinist  liad  repoi  Led  ihai  the 
Germans  had  lested  a  missile  capablc  ofllving  300km  (18h  miles)  (Vom 
a  sile  on  the  Baltic,  a  rumor  ihal  was  repeaied  b\  German  oilkcrs 
taplmed  in  North  Alrica.  The  probable  loration  ol  tlie  lest  site  was 
narrowed  down  in  early  1943  wben  the  Polish  resistancc  reporu  d  tu 
London  ahom  German  rocket  engine  development  on  Lfsedom  hasecl 


An  A-4B  is  seen  here  on  a 
Meitferwagen  in  the  experimental 
June  1943  Camouflage  sclieme. 
Most  of  this  production  run 
was  expcnded  in  tests  from 
Peenemünde  and  BNzna  In 
1943.  (MH!) 


A  group  of  A-4B  missiles  are 
$00 n  here  at  Test  Stand  X  at 
Peenemünde  for  training 
launches  by  Batterie  444,  the 
original  A-4  training  uniL 
They  are  in  the  late  style  test 
sehe  me  of  olive  green  over 
a  white  and  black  tail.  (MHI) 


on  rrpnm  Irom  Potes  who  were  sent  llinr  as  fdreed  laborers.  Tay  inoie 
deiailed  Intelligence  anived  in  London  through  ihr  spring  from  bmh 
Pol i sh  and  Luxembourger  wotkers  at  Usedom,  ln  Apiil  1943  Dmican 
Sandys,  Ml\  was  appoinu  d  to  hcud  a  special  invcsbgaiion,  cndenamed 
Bodyline,  to  examine  die  possihlc  missile  t li real-  Nie  reports  abom  the 
Baltic  lamu  h  site  led  to  special  reconnaissance  missituis  ständig  in  late 
April  19 43.  These  produced  the  first  hard  evidence  of  llie  A-4-  missile. 

Sandys  presented  the  e  vidence,  and  on  29  |une  Churchill  apprnved  an 
RAF  Bomber  Coinmand  sirike  wiiicli  louk  place  on  ihe  night  of  17-1.8 
\ugnst  1943.  Operation  llvdra  gave  priori  t\  10  hlttingthe  liviiig  quaners 
of  the  German  missile  engineers,  presuming  ihai  their  dealhs  would  mosl 
adversch  effeci  the  course  of  the  ]>rogram.  The  initial  wäre  hil  the 
German  hnnsing,  but  dm-  to  problems  laying  the  marker  bares,  aboul 
one  ihird  of  the  aircraii  liit  die  Idiced  laborers'  camp  a  liltle  to  ihe 

somh.  The  t.argei  of  litt* 


second  wave,  the  A- 1  missile 
plant,  was  only  partially 
damaged.  again  due  tu 
incorreet  marker  flares.  The 
attack  included  520  heavy 
bomhers  and  drnpped 
about  1,875  tons  of  hombs 
on  die  lest  siu\  losing 
40  bombt ts  in  die  process. 
1dl  al  casnaltäes  on  tlie 
grou 1 ul  were  735,  of 
wbom  213  were  forced 
laborers,  The  attac  k  faiied 
in  its  primär  y  mission 
of  deeapitaling  die  devel¬ 
opment  program;  only 
iwo  senioi  engineers  were 
among  tlie  dead.  1t  partiallv 
suteeeded  in  its  secondary 
mission  against  the 
production  plant. 
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A-4  production 

Mthough  Dornberger  wanted  A-4  production  al  die  Annv-etmlrolled 
plant  at  Peenemünde,  diatwas  opposed  In  the  head  of’thc  A-4  industrial 
prograim  Gerhard  Degenkolb,  who  had  heen  assigned  to  the  projeci 
alter  Inning  straightened  out  Geiuianyfs  troubled  lorninoiive  indusirv« 
Degen  kolb  had  origimilly  planned  to  liave  die  A-4  built  ai  dnee  dilleierit 
planis,  bin  die  Peenemünde  raid  niade  i(  clear  how  vulnerable  diese 
comenlional  plants  vvonld  he  tu  air  attack.  Hie  Peenemünde  plant 
uas  dovvngraded  t.o  a  pilot  produclion  plant  and  vvonld  continue  tu 
mainilacture  A-4  missiles  in  small  tesi  quaniities.  The  other  plaius 
ai  ready  assigned  to  manu  hin  me  tlu*  A-4  vvonld  eontinnr  io  manufaclure 
missile  componems  but  the  final  missile  assembly  vvonld  take  plaee 
al  a  new  Underground  plant  near  Nordhausen,  nm  by  the  new 
governnienl-t ontjolled  Mittehvei  k  Company,  which  had  heen  formerl  on 
!^4  September  1943. 

Nie  Mittel  werk  plant  was  eonstructed  on  the  basis  of  an  existing 
ttunu  l  system  uscd  to  sture  fuek  Fo  extern!  the  lunnels  .suffieiently  to 
eieate  an  Underground  faclorv  requirecl  an  enonrious  amount  of  work, 
and  mnrh  of  die  excavation  was  initial!)  carried  oiu  hv  inmales  front 
Work  Gamp  Dora,  a  sub-camp  ui  tlie  nearbv  Buchenwald  coneentmtion 
tamP-  I  he  use  of  prison  labor  seeured  die  role  of  I  linnnler’s  SS  in  the 
A-l  missile  program,  since  die  SS  tonirolled  the  camps  and  the  slave 
labor  force,  Management,  of  die  Milteiwerk  construction  was  graduallv 
assunied  by  Brigadeführer  Hans  Rammler,  a  civil  engineer  whn  headed 
die  coMStriicih m  deparimenL  oi  die  SS  Economic  and  Administrative 
Main  Office,  and  who  had  played  a  prominent  role  in  the  constmcdon 
oi  the  ultra-senei  dealh  cantps  al  Auschwit/  Bu  kenan,  Majdanek,  and 
Bel/ec,  Dne  to  die  appalling  work  atid  living  cundition.s,  the  death  rate 
aniong  the  prisoner.s  was  hornfic,  with  over  3,000  dead  hv  January  1944. 
Must  of  the  prison ers  were  Kassians,  Poles,  and  Erencli,  ihough  die 
earnp  he  Id  an  international  assortment  It  otn  all  over  Europe,  Of  the 
90,000  prisoiiers  vvlio  passed  through  du*  Dora-Mittelwei k  camjxs,  about 


The  primary  production  facility 
for  the  A-4  missile  was  the 
Mittel  werk  tunnel  complex 
near  Nordhausen,  managed 
by  the  SS.  The  brutal  work 
conditions  Inside  the  tunnels 
led  to  the  deaths  of  thou&ands 
of  forced  laborers  from  the 
nearby  Dora  camp.  IN  AH  Al 


A  detail  view  of  the  rocket 
englne  assembty  of  the  A-4 
taken  inside  one  of  the 
production  tunnels  in  1945 
by  US  Army  troop&.  The  pipcs 
beside  the  mein  eichaust 
chamber  are  exlhaust  ports 
for  the  turbopymp.  (NARA) 


one  lliird  died  due  u> 
disease,  siarvation,  exe- 
cutions,  and  die  deadi 
marchrs  in  du;  spring  evar- 
narion  of  1945.  Of  diese 
deatlis,  aboui  J  OJ)D()  can  be 
assockued  whh  the*  manu 
farture  nl  dir  A-4,  More 
ihan  5,000  oiliet  fort  ed 
lahorers  died  in  odier 
lacililies  related  io  L ] 1 1 ■  V-4, 
meaning  that  more  llian 
ihrer  dmes  as  manv  people 
died  mannlarturi  ng  die 
A-4  Uian  were  killed  ln  its 
combat  nse. 

Ihr  lir.sl  live  A-4  missiles 
were  eompleted  al  die  Mittel  werk  pluni  on  31  December  1943  bin  dieir 
assrmbly  had  beeil  so  rushed  lliat  thry  had  ro  be  returned  ro  the  plant 
iitunediatclv  E < ji  ton  eetive  wnrk.  J  Eie  mirnded  prodiu  lion  rate  at  die 
Mittelwert  was  900  per  motilh,  and  aboui  half  diis  nhjenive  was  reaehed 
bv  late  spring  1911.  Ilovvever,  problems  uncovered  dnring  Held 
triais  lesulted  in  a  sliarp  drop  in  piodueiion  during  die  summer  oj 
191  Land  peak  production  was  not  rrached  until  die  lall  alle:  correcti\e 
elianges  were  niade  in  die  A-4  design. 


A-4  MISSILE  MANUFACTURE 


Peenemünde 

Mittelwerk 

Total 

To  1944 

300 

0 

300 

Jan  1 944 

30 

50 

80 

Feb 

30 

86 

116 

Mar 

20 

170 

190 

Apr 

15 

253 

268 

May 

15 

437 

452 

Jun 

15 

132 

147 

Jul 

15 

86 

101 

Aug 

15 

374 

389 

Sep 

15 

629 

644 

Oct 

15 

628 

643 

Nov 

15 

662 

677 

Dec 

5 

613 

618 

Jan  1945 

0 

690 

690 

Feb 

0 

617 

617 

Mar 

Ü 

490 

490 

Total 

505 

5,917 

6,422 

Deploying  the  V-2:  defense  by  concrete 

li\  die  end  ol  1942  initial  steps  tu  deploy  V-4  missile  mtiis  had  hegum 
The  mosl  eritieal  botlleneek  was  the  snpplv  oftlie  liquid  oxygen  (L.OX) 
used  in  the  propulsion  System.  Total  LOX  produrtion  in  (iennanv  and 
die  ot  t npit  d  coiiniries  was  aboui  215  tuns  per  dayt  or  abuut  enough  for 
15  A-4  Luuirhes  daily  il  all  the  produrtion  was  eannarked  for  the 
niissiles,  Dur  to  industrial  demands  for  I .( )X,  this  wonlcl  not  be  available, 
so  new  soiu (es  liad  Lo  be  erratet L  In  Gelobe  r  1942  eonsmu  t äoti  hegau 
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on  ihrer  new  LOX  generation  j ilanls  providing 
an  additional  capacitv  equivalent  io  15  launches 
per  day.  I  he  new  generation  fadlnies  were  incor¬ 
porated  into  plaus  lor  a  series  oi' massive  bunkers 
lor  die  pi  eparalion  and  launch  of  [he  A-4  missiles 
agaiusi  London.  The  IVenemiinde  eiigincers 
favored  lixrd  silc's  eine  tu  die  tomplexity  ol  ihe 
missiles  and  the  need  for  extensive  testitig  prior 
Lo  Launch.  ]f  die  missiles  wert*  Launched  frorn 
sites  distanl  froni  die  LOX  generation  piauts,  an 
additional  5  lon.s  of  LOX  would  bc  needed 
dailv  to  compensatc  for  evaponuion,  decreasing 
ihe  maximurn  launch  rate  possible.  Tliis  was  an 
added  iiicentive  Ibi  locating  die  missile  launrhers 
widi  ihe  LOX  plant. 

Ihe  Army  arlillery  officers,  induding 
Dornberger,  did  not  favor  die  fixed  sites,  fearing 
tliat  [hey  would  quicklv  attract  Allietl  air  ainck. 

I  hey  preferred  tu  deploy  ihe  launehers  in  ntubile 
Lie.ld  uni is  wbidi  could  rnuve  froni  place  io  plac  e 
lo  avoid  air  deteciion.  In  spite  ol  Anny  opinions 
Hitler  approved  die  blinker  option  on  29 
Manli  1943.  Ihe  Lirst  bunker  was  buill  in  the 
Eperlecques  forest  near  Walten  in  ihe  Pas  de 
(  ahiis  oppo.sire  London,  linder  the  eurer 
name  Überbautet ntung  Nord  West  (Northwest 
Powerplant).  I  he  strueture  was  HOtn  long  bv  25m 
high  (262‘A  *  82ll).  Al  a  7  July  1943  meeting 
ai  HitlerX  headquarters,  Dornberger  and  Speer 
displayed  models  oi  the  Watten  bunker  as  well  as 
die  proposed  mobile  A  I  missile  launt  hers,  Aftei 
Dornberger  reilerated  bis  preference  for  the 
option.  1  lider  rebuked  liim,  siating  tliat  thev  would  he  vulnerable  to  air 
attat  k.  Nitk‘1  was  cunvi  ncetl  tliat  the  bnnkers  would  he  impregnablc  like 
the  l  -boat  bunkers  at  Biest,  and  ihat  Vvery  bomb  ihat  drops  on  ilierti 
is  (me  less  for  GcrmanvA  Ile  orderet l  Speer  to  consmia  mort  laundi 
bunkers  in  addidon  to  the  Walten  missile  hast*. 

The  Watlcn  bunker  could  conlain  34  missiles  and  generale  enougli 
LOX  loeonduct  fouiTaunclies  pei  day,  plus  additional  launt  lies  il  LOX 
was  prmided  froni  odiei  planrs.  Bv  August,  there  were  4,000  laboreis 
at  the  site  working  21  liours  a  day.  Al  Lied  intelligente  iiotked  die 
consirut  lion  in  Ma\  1943,  and  by  die  Minimer  suspected  diat  it 
was  eoimected  willi  sec re t  weapons.  On  die  advicc  ol  rivil  enginet  rs, 
an  attark  was  postponed  urnil  aber  [he  mailt  pouriug  of  cuncrclc  had 
beeil  mach*  Imt  before  il  had  time  lo  dry,  On  27  August  1943,  1S7  B-17 
heavy  bombers  Mruck  Watten,  reducing  it  iu  a  tangle  of  shatlered  inolds, 
Iwisted  reiulu] ciug  Steel  and  splattered  conereie.  The  German  para- 
niilitary  eonstrut  tion  Service,  die  Organisation  Todt,  concluded  ir  would 
Ix*  impossiblt*  to  reconstruct  die  bunker  a.s  planned.  I  lowevei;  pan  ol 
ihe  nndamaged  walk  could  be  used  u>  crean*  a  new,  smallei  bunker 
ibi  l.OX  generation  adjacem  lo  it.  V  new  construction  techniqnc  was 
devised  io  east  a  3,00IMon  rool  as  a  slab  on  die  gnuuitl  and  (heil  jack  it 


mobile  laiiutliing 


Another  group  of  A  4U  missiles 
seen  at  Test  Stand  X,  the  two 
nearer  missiles  are  in  the 
Gebatikt  Camouflage  scheme. 
The  disk  on  the  nose  is  a  device 
to  prevent  empty  missiles  froni 
toppting  In  the  wind  prior  to 
fueling,  and  guide  wires  can  be 
secn  leading  to  the  ground.  {MHI) 


Allied  bombing  prevented  the 
completion  of  the  Watten  missile 
bunker  in  its  intended  form,  and 
the  small  soction  campleted 
was  used  for  liquid  oxygen 
productioüi.  1t  was  abandoned 
in  the  summer  of  1944  when  the 
Pas  d©  Calais  was  overrun  by  the 
British  2 Ist  Army  Group.  (NARA) 


nurnbei  of  age-expired 


info  position,  minimi/mg 
its  vulnerabilily  ic>  air 
raids.  Reinarkably,  the 
new  bunker  was  cnmpleied 
in  [anuary  1944  in  spite 
of  further  air  raids. 

Ils  invulnerabililv  to 
normal  bombs  having 
been  recogni/ed,  on  30 
Mav  1944  die  bunker  was 

allacked  bv  die  RAF's 

* 

017  Squadron  delivering 
massive  six-ton  Tallboy 
bombs.  Ln  spite  ol  nne  bit 
and  several  near  misses, 
die  siructure  willistonä  die 
aitacks.  The  USAAF  look 
iis  turn,  having  converted  a 
B-1  7  hombers  into  remote-controlled 
“Aphrodite"  drones  packed  widi  15  Ions  ol  explosive,  A  iwo-man  crew 
llew  die  “haby*  Aphrodite  aircralt  uniil  u  was  on  coursc  and,  aller  selling 
die  fuzes,  paracliulcd  Irom  tlie  li-17.  li  was  dun  conirolled  by  llie 
“mol  her11  aircrafl,  a  modified  1V3  1  Yen  iura  bomber,  whith  aimed  it 
into  die  largei  bv  radio  conti  ob  The  first  four  Aphrodites  were  launebed 
againsl  lour  missile  siles  on  4  August  includiiig  one  againsL  die  Watten 
bunker.  willi  little  result.  Iwo  rnore  Aplirodiies  attacked  Walten  on 
6  August,  again  without  elfen.  Hie  program  canic  to  an  abrupt  end 
wlien  aiiodiet  hombei;  pilotcd  by  Joseph  Kennt  dv,  the  ekler  broilier  ol 
fulme  presideni  John  F.  Kennedy,  unexpectedlv  blew  up  in  rnid-air 
sliortly  aller  lakeofl,  damaging  honses  in  Brilain  in  a  five-mile  diamcfcr, 
The  Wallen  sile  was  captured  by  Canadian  iroops  on  Li  Seplember  1944. 

The  initial  attaek  againsl  die  Walten  bunker  forced  die  Organisation 
Ttidi  to  examine  oplions  for  otlier  launch  sites  nearbv.  A  limesione 
quarry  near  YVi/ernes  was  seiet  led  in  Seplember  1943,  The  hill  over- 
looking  die  qnarrv  wotild  be  capped  will]  a  rnillion-ton  eoncrett' 
dorne,  and  dien  a  launch  preparalion  area  would  be  extavated  uncler  it. 
1  bis  would  he  connected  lo  a  series  of  tumiels  calletl  llie  Regetiunmnlager 
(Karihworm  Camp)  for  the  slorage  of  missiles  and  Mipplitrs.  Ahn  llie 
missilcs  were  fueled  and  prepared,  they  would  be  towed  oui  lo 
die  quarry  via  iwo  ninuels  for  launch.  I  hr  bunker  complex  would  be 
supporied  by  a  smaller  bunker  in  nearbv  Roquctoire  fined  with  a  radio 
benenn  to  iuiprove  missile  accuracy.  Cousiruciion  began  ai  Wi/crnes  in 
November  1943  and  Allied  air  aitacks  followed  in  Match  1944  when  it 
was  surinised  tltat  it  was  anoiher  send  weapon.s  sile.  On  17  July  1944 
RAF  Lantaslers  ol  017  Squadron  dropped  Taltboy  bombs,  three  along 
llie  lim  of  tlie  doine,  one  undei  llie  dorne,  and  anoiher  in  die  ntoiuh  of 
one  of  the  iwo  exit  tumiels.  Although  die  dorne  itself  was  still  inlact,  it 
was  undennined  bv  llie  massive  bombs  and  tlie  damage  prevenled  am 
further  work. 

Iwo  more  bunkers  wert-  hegt  in  on  tlie  Cherbourg  periinsiila  ai 
Soiievasl  and  Fqueurdt eville  in  August  1943.  1  liest*  wert*  inlcndcd  u> 
be  launeher  bunkers  likr  llie  original  Walten  scheine,  widi  llie  main 
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Buildings  measuring  aboul  30  by  200m  (100  \  6b0|i).  Air  atrarks  on  Ute 
Sotlevasl  siu  Begau  in  Februan  1044,  und  lrss  ilian  onc  cp  tarier  ul 
tJie  Building  was  compkte  when  die  OherBourg  peuinsula  was  capiured 
h\  du  VS  Artny  in  June  104-1. 

The1  atracks  on  the  bunkers  also  Ied  ln  Ute  coristruriinn  of  lwo 
altemaie  liquid  oxygen  plants,  at  Sch  meklebac  Ii  in  Tluiringia  and 
Puckheim  in  Austria,  ständig  in  Gero  her  1943. 

Hie  Allied  air  attacks  nn  the  large  buuker  sites  reinforced  Dorn- 
hergerA  t  all  Inr  the  formation  ol  mobile  launch  unirs.  Deployment 
plins  t  hanget!  and  orte  Mationaiy  “Bunker*  battaläon  and  lwo  mobile 
baitallons  were  uuthon/ed.  Unwillmg  to  give  up  ils  invulvement  in  die 
presdgious  V4  missile  program,  die  Organisation  TocU  began  bnilding 
a  series  ol  small  launch  sites  Inr  die  mobile  batlalions  consisting  nl 
simple  concieie  hat cl-siands  Inr  the  laundi  pad.s,  reiniorced  ttenches 
Ibr  die  snppnri  vdiicles,  wirb  a  small  liuniber  ol  inmnspirnons  liandling 
Buildings,  Consti  tu  tion  of  diese1  sites  on  the  Gherbourg  peuinsula  was 
begim,  bnt  diey  wert*  never  used  as  the  aiea  was  capiured  alter  the 
Nnrmaiuh  landings  in  |nne  1911. 


Following  the  bombing  of  Watten, 
a  second  missile  bunkor  complex 
was  started  at  the  Wizernes  lime 
quarry.  The  concrete  dorne 
over  the  preparation  chamber 
was  completed  alang  with  a 
Ventilation  tunnel  Seen  tn  the 
left,  However,  repeated  Allied 
bomber  attacks  prevented  its 
i  onipletian.  This  site  has  been 
presorved  as  a  museum.  (NARA) 


Development  Problems 

YVhile  tlte  launch  sites  \vere  Bcing  consirueied  in  Franre,  die  first  missile 
miits  were  bring  itained  at  Peenemünde.  The  Lebt  und  Vcrsuchs- 
batterie  Ml  (Training  and  Fxperiniemal  Baitery  444)  was  created  at 
Köslin  near  die  main  lest  (enter  in  Julv  1943.  Bui  in  die  wake  ol  die 
Vugust  1913  air  raid,  it  was  transferred  to  die  more  secim:  Wallen -SS 
I  leid  ringer  training  gronnd,  a  forme  i  Polish  artillery  t  augt1  near  Bli/na. 
Batterie  114  began  Held  launche.s  of  early  produclion  A4  missiles 
Mailing  nn  n  November  1943.  Tlie  300  A-4  missiles  in  the  initial  pilnt 
serii  s  were  designaied  A-4A  and  were  mannfaetnred  at  tlie  Peenemünde 
pilol  plant  in  1943.  f  liese  wne  followed  hy  die  series  produc t.ion  A-4B 
whirli  incorporated  changes  to  simplilv  and  ralionali/e  the  design. 

Ihe  training  launt  hes  were  a  iiasro,  On  several  occasions.  tl i ('  missile 
engine  failed  shorily  aller  launch,  and  die  missile  toppled  over  and 
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Th®  Sotfevast  missile  bunker 
n®ar  Cherbourg  was  configured 
like  the  Watten  bunker,  but 
using  constructkin  techniques 
to  mmirmze  the  rlsk  of  Allied 
air  attacks.  Only  this  section 
was  oompleted  by  the  time  the 
area  was  captured  by  the  US 
Army  in  June  1944  after  the 
Normandy  landings.  (NAPA) 


clcst  joycd  the  hi  mich  pad*  Oihris  lifted  off 
properly  but  dien  exploded  overhead,  Fhe  mosi 
alarming  resulls  were  wilh  ihr  missiles  ihal  had 
down  ihr  lull  ränge,  Most  broke  up  in  llighl 
(luriug  the  final  deseenL  Lp  lo  the  end  of  March 
1944,  when  the  A-4  was  supposed  to  he  readv 
for  combat,  there  had  heen  57  lannt  hes  at  Uli/na 
of  which  only  26  actuallv  gut  into  ihr  air,  Of 
diese,  onlv  7  actualh  rcached  the*  ground  and 
only  4  in  the  targei  atca.  Not  a  single  niissile 
wilh  a  fmu  tional  warhead  had  inipacted;  all  hatl 
disi in egrated  in  die  air  The  reasnm  for  t hc- 
disintegraiiniis  in  die  final  drscent  wete  a  mvstery 
sitice  there  was  no  adecjuai.e  lelemeirv  equipinent 
available  ftu  monitoiing  the  final  phase  of 
llu  flight,  and  no  adequale  n  acking  Systems  in  the 
impaet  area. 

\t  Inst,  it  was  thonght  diat  the  prohlem  was 
due  lo  heal-relaied  strutlnral  failurr  induted  hv 
the  efTects  ot  the  super-cold  liquid  oxygen  tan k 
conihined  wilh  the  lieal  ol  ihe  terminal  dive  Alter 
laundi.  the  V4  cliinhed  into  die  frigid  tenipet- 
atures  at  die  edge  of  spare  and  dien  descenrted 
al  high  speed  momeiils  later,  vvith  the  Inselage 
becoming  cooked  to  805  degrees  Celsius  (1,560 
degrees  F).  To  circumvent  this  prohlem.  die 
fuel  tanks  were  insulaled  with  llberglass  in  die 
A-K  version  which  enlered  production  in  April  HM  1.  Mdiough  this 
diel  reduee  die  faihire  rate,  ii  did  not  salve  die  prohlem.  Finallv,  ‘hin 
trmisers"  were  added  lo  the  forward  senion,  a  type  <4  rein  Ihre  ing  ring. 
A  fuither  st  ries  of  80  tesl  sltols  using  modilicd  A-  K"  missik's  hegan 
on  80  Anglist  104  1.  Miese  demonsirated  that  the  "hin  trousers”  were 
eilet  uve,  thougli  the  final  seties  of  tesis  had  to  he  moved  norih-wesiward 
to  the  Heidekraut  base  in  the  Tuchola  forest  in  Polancl  berause  of 
the  advance  of  the  Red  \rmy, 

The  Polislt  Home  Arrnv  resistance  nionitored  tlie  variuus  lest  llighis 
and  tried  to  capture  pieees  of  the  niissiles  io  pass  on  to  Briiaiii.  Late  in 
May  1041  an  A-4  crashed  in  fairlv  intat  t  condition  non  tlie  Rive  r  Bug 
lo  die  east  ol  Warsaw  and  was  sec  un  d  h\  die  Home  Armv  befoie  it 
was  located  hv  German  recovery  ujarns.  British  intelligence  was  verv 
interestrd  in  examining  the  niissile  sinee  it  was  presmned  (hat  it 
employed  some  form  ol  radiu-conmiand  gutdant  e  that  coukl  possibly  he 
jammed.  As  a  resulg  an  RAF  G-17  Dakota  flcw  a  dari ng  mission  front 
Brindisi  in  Italv  lo  Poland  on  die  niglu  of  25/26Jiilv  lo  pick  up  kt  v  parts 
as  well  as  docimienls  prepared  by  Polish  engineers*  A  secund  A-4  hecame 
acaessible  when  one  (ireri  (Vom  Peenemünde  ended  up  crashitig  in 
Sweden  on  18  June  1044.  Fite  Swedes  prepared  a  Ire  hnical  report  on  dir 
niissile  which  was  surtepntiousk  provided  lt>  die  All i es,  and  tlie  British 
and  American  air  aitaches  were  allowed  to  inspect  die  niissile  on  6  ]ttk 
1044,  and  later  lo  take  portions  ol  it.  In  the  end,  neilher  rapiured 
example  proved  of  min  It  help  in  clevelopirig  coimlermeasiires  sinee 
the  inertial  guidatice  was  not  suhjen  to  radio  rot  in  termea.su  res. 
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One  ©f  th©  first  giimpses  of 
the  V  2  obtained  by  Allied 
intelligence  was  this  photo 
of  a  V-2  engine  Inctudad  in  a 
techrtical  report  obtained  from 
Sweden  after  one  accldentally 
crashed  there  in  June  1 944. 
This  photo  and  tho  rest  of  the 
report  was  kept  secret  for  many 
years  after  the  war  because  of 
Swedish  neutrality.  (NARA) 


A-4  MISSILE  UNIT  ORGANIZATION 


Im  the  Fall  oF  1943  it  appeared  io  ihr  Germans  ihal  hoch  the  A-4  ballistic 
missile  and  Fi-103  cruise  missile  would  be  muh  For  rombat  in  du-  spring 
of  1944,  and  so  ihr  first  sieps  wert1  takcn  to  organize  a  fiele!  Formation. 
Siiife  both  wcapons  were  designed  lo  bombard  Britain,  on  1  December 
19  13  ihe  Anny  Operation*  staff  created  a  hybrid  organi/ation,  the  65. 
Wmrr  Korps  zur  besonderen  Vrrwri Klung  (65  dl  Arniv  Gmps  Inj  Special 
Employmeut),  which  would  be  stafl'ed  bntli  bv  Armv  and  Luftwaffe 
olTicers.  Gommand  of  rlie  65,  Korps  was  given  to  ( k-neralleutuani  la  ic  h 
l leinemann,  previous  commander  of  the  Anny  anillerv  school,  and  ihr 
cliiel  ol  stalf  was  a  Luftwaffe  olliter,  Obersi  Lugen  WalliT.  The1  mips  set 
up  ils  heudejuarters  al  Si  Germain  in  France  in  earlv  1911.  but  becanse 
of  ihr  problems  in  ihr  A-4  program,  it  concemraled  on  ihr  de  ploymem 
ol  the  H-103/V-1  cruise  missile.  The  Army  missile  batteries  were  initiallv 
coimnanded  by  Dornberger,  who  as  ol  l  September  1943  was  relieved  of 
responsibilicy  Ibr  ihe  A-4  development  program,  and  reassigned  as  the 
Armv  missile  commander.  Iloweveu  the  disastrems  trial  firings  ofthe  A-4 
in  Fol  and  led  to  Dornbergers  frequent  absenee  from  ihe  headquai  lers 
in  France,  (kniend  l  Icincrnanii  was  not  happy  willi  ihe  amateurish 
organizalion  of  Ute  early  missile  units  and  replaced  Dornberger  willi  an 
experienced  hold  anillerv  oilicei,  Brigadier  General  Ridiard  Met/,  with 
Dornberger  remainiug  in  <  bärge  of  die  Ledinicul  aspecLs  ol  ilie  A-4 
missile  program.  The  new  connnander  t  ealized  how  diffienlt  it  would  be 
to  operalt 1  such  a  revoluiionaiy  weapon  in  the  (leid,  and  therelbre  sei 
aboni  Irving  to  rnake  the  operations  as  simple  as  possible. 

ln  early  1944  the  A-4  force  ronsisled  of  ihe  Long-Range  \lissilr 
School  in  Köslin,  Raiterie  444  conducling  ihe  lest  lautidies  at  Bli/na, 
and  Replacemeni  Training  Balialion  271  al  Schneidemühl.  Th  ree 
latinch  batulions  were  fnrmecl,  Artillerie  Abteilung  836  (Mot.)  ai 
Crossborn  in  September  1943,  Art.  Abt.  485  (Mol.)  at  N’angard  in 
November  1943,  and  Al  l.  Abt  962  (Mol,)  on  11  December  1943. 
Brigadier  Melz  iuspected  the  first  lwo  batlalions  in  late  March  1944  and 
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The  first  uersion  of  the  armored 
fire  control  vehicle  for  the  A-4 
missile  was  this  type  built  on 
a  Bussmg-Nag  HKp  902  5- ton 
halMrack.  This  vehicle  was 
used  at  Peenemünde,  but 
was  net  produced  in  scries. 
{ÜSAOM,  APGJ 


The  production  version  of  the 
armored  fire  control  vehicle 
for  the  A-4  batteries  was 
built  on  the  SdKfz  7  B-ton 
halMrack.  [NARA) 


seilt  back  a  scathing  report.  Hie  commatulei  of  Art.  Abi  836  was 
"‘useless,  [eile,  talkai.  i ve,  seil-important.  and  a  fbol,'1  w  liile  die  An.  Abi.  185 
cominandtT  was  “nni  up  in  bis  Job/'  ßoth  units  wert*  so  short-stafTWI  that 
the  ihird  batlalinn  was  r  aiinibalr/ed  io  provide  troops  foi  the  odiers. 
Neither  had  its  aclual  laimch  equip.rneiii  until  May,  vvliicli  delayed 
training.  Met/  was  so  diseouraged  by  die  poor  staie  of  training  and  die 
imiTiatuie  leclinical  state  nl  die  A-4  missile  diai  he  asked  io  be  Irans- 
ferred  back  io  a  real  conmiand  at  the  front.  In  die  tneantime,  will*  1  litler 
giving  so  nnuh  altenlion  lo  die  new  secrei  weaprms,  the  head  of  rhe  SS, 
1  leim  ich  1  limmlei;  ordeied  die  Waffen-SS  io  sei  up  ils  own  missile  nnii, 
and  SS  Werfer  Mneihing  50U  began  Converting  from  dieir  couventioiial 
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artillery  rocket  laundiers 
k»  l fu  A-4  in  ihe  snrinir 
of  194 4. 

f  he  AUied  kuidings 
in  Norrnandy  and  rhe 
dekiy  in  fiHding  the 
A-4  missile  undcnnined 
all  die  efforLs  that  had 
gone  inro  constructing 
A-4  sites  near  Cherbourg 
and  tn  die  Pas  de  Calais. 

Altliough  du  Allics  did 
not  actually  eapuire  all 
die  A-4  1  >unker  complexes 
nntil  early  September,  on 
17  July  Hitler1  authori/.ed 
tlre  abaiidonment  of  the 

Wauen  siie,  the  down-sizing  of  die  Wizemes  bunker  t<>  Ikjuid  oxygen 
pioduciion,  aml  die  creation  ol  iliree  new  dring  posilions  closer  io 
(a  i  many  that  vvould  allow  die  A-4  batlalions  to  flre  Irom  Ixunlj-proof 
shell (ts.  1  he  instnictions  were  ovcnakcn  b\  eveuts  when  the  Allics 
inert a me  die  Malemate  in  Normandv  in  late  July  1944  and  ihmst 
<>\ei  the  River  Seine  pasl  Paris  in  late  August. 

Ihe  auempied  coup  againsl  Hitler  on  20  July  1944  tompleiely 
elianged  die  oigani/.ational  structure  ol  the  missile  force.  Hitler  hemme 
paranoid  aliout  treachery  in  ihe  tippet  ranks  of  'the  armed  Ibrces,  and 
no  longo i  i  nisted  ihem  io  control  his  new  wondci  weapon.s.  Himmler 
and  the  SS  had  alreadv  made  altempts  io  take  over  tlie  prestigious 
missile  program  by  Controlling  tlie  pmduction  at  ihe  Mittclwerk?  hm 
liad  lailerl  togain  total  control  ul  development  ariivilies  at  Peenemünde. 
SS  Lieutenant  General  I  laus  Kammier,  already  in  cotttrol  of  Mittehverk, 
was  appointed  as  Special  SS  Commissioner  for  V-2  Operalions  in  Anglist 
1911  and  gradnally  usurped  tartieal  rontrol  ol  the  missile  imits.  On 
-  'September  1944  cotttrol  of  the  A-4  missile  utiits  was  taketi  om  of  the 
harnls  of  rhe  65.  Korps  and  put  linder  Rammler.  He  t eorgani/ed  tlie 
exist ing  A-4  imils  into  two  regional  commands,  (intppe  Sud.  hased 
aiotmd  Alt.  Abt.  836,  and  Gruppe  Nord,  based  armtnd  .Art.  Abt,  485 
and  Batterie  144,  freed  ttp  Irom  it.s  lest  ing  role  at  ßli/na. 


Launching  the  A-4 

At  the  outset  o!  the  missile  campaign  in  die  fall  ol  1944,  each  A-4 
launch  battalion  consisted  of  live  sectiom:  a  headquaners  section, 
launch  section,  radio  section,  technical  .section,  and  lue]  section.  Ihe 
laiuteb  section  had  three  launch  hatteries  each  with  tltrec  Mrilbnoagen 
transporter-erector  trailers,  otte  Bodenplatte  launch  platform  and  one 
lire  control  vehicle.  Each  launch  batlerv  had  39  troops  assigned  in 
five  leams:  lire  control  team,  survey  and  adjustment  team,  engine  team, 
electrical  team,  and  whide  trailer  team.  fite  radio  section  was 
responsihlc  for  imit  Communications,  and  conductittg  the  site  survey  to 
locate  die  launch  hatteries.  Tlie  teclmical  section  was  rc.sponsible  for 
nnloading  missiles  irom  the  railroad  supply  point,  and  preparing  and 
Uaiispoiting  llicm  to  the  launch  site.  Iltis  section  had  tltree  Vidal 


The  prescribed  practice  was  to 
deploy  ihe  armored  fire  control 
vehicle  in  a  revetment  about 
100m  |330ft}  from  the  missile 
launch  pad  to  prevent  injury  to 
ihe  launch  crew  in  the  event 
that  ihe  missile  blew  up  near 
the  pad.  This  is  an  exnmple  of 
the  practice  by  a  Red  Army 
crew  during  firing  trials  in  1947 
at  Kapustin  Yar,  (A.  Aksenov) 


irailers  for  cacli  .\twifcnvagrn  Inr  nansporiing  ihe  A-l  liiissiles,  so  liiere 
wert.  27  per  hatlalion.  The  Eueling  seciion  was  divided  hito  duee  leants, 
hnndling  liquid  oxygen.  alcohul,  and  sodium  permanganate  (Z-Siolf). 
Ihe  battalinn  had  22  1  ( )\  irailers,  48  alcohol  lank  tnicks,  I  hydrogen 
peroxide  irailers,  and  \  pump  irailers. 

Hie  siajM  of  die  launch  process  began  wilh  ihe  shipmeni  of  die 
missiles  to  die  launrli  area  by  irain.  Tlie  icclmical  .seciion  removed 
ilie  missiles  [vom  die  Hain  u.singa  De  Iries  Strabo  16-ton  crane,  I liest1 
wert-  loaded  on  to  a  Viclal  U aller  and  were  dien  Inwed  ln  a  pre  paralion 


area  near  die  launch  site  for  furdier  work.  rhe  A-l  Held  mannal 
warned  die  crews  ihai  die  missiles  had  to  be  nealed  as  gently  as 
eggs,  as  anv  rougli  handling  eould  damage  fuel  lines  and  delieate  paris» 
rendenng  die  niissile  iinflyable.  Die  missiles  came  widioul  warheads. 
wliieli  wc re  slupped  separaielv,  and  diese  were  nsually  lilted  at  the 
preparadon  area.  Ihe  terhnieal  seciion  perlornied  neeessary  eliecks 
on  die  niissile  and,  once  diese  were  eoinpleled,  the  missiles  ronld 
dien  be  trau  sie  ired  io  die  t  ra  n  spotte  r-eretlor  u  aller,  again  nsing 
a  Strabo  cratie.  Tliis  trailer  was  okfieialb  destgnated  as  the 
I’R-Anhanger  (S)  hui  it  was  more  popularlv  ealled  the  MrillmmgrnnWc} 
ils  mamifac imti.  Liquid  oxygen  was  detivered  in  a  special  insulaied 
tank  cai;  and  transfrrred  ln  smaller  insulau  d  irailers. 

Out  e  die  niissile  was  loaded  on  die  Writfmmgnu  il  was  lowed  io  a 


The  A-4  missile  was  launched 
from  an  elevated,  mobile  launch 
stand  that  tould  bo  towed  into 
Position  using  a  twO“Wheel 
semi-trailer.  It  is  seon  here 
being  towed  into  Position  by 
an  armored  fire  control  half- 
track,  but  this  was  not 
Standard  practice.  (NARA) 


pre-surveved  laut  ich  siu\  11  ie  ideal  sile  was  a  road  willi  irees  on  ei  (her 
side  to  providc  Camouflage  during  ihe  lengdiy  process  o(  crecting, 
lueling.  and  launthing  ihe  niissile.  On  arriving  al  the  launrli  site,  die* 
linden platle  launch  plaiform  was  posiii mied  behind  die 
and  lowered  from  i ts  iwo-whecl  semi-irailen  Once  the  niissile  was  in 
po.silion.  die  rahle  itailers  and  power  suppK  mit  ks  mnveri  to  die  sile 
and  die  power  eonneclions  were  inatle  lo  the  niissile  and  die  it  aller. 
Onre  power  was  provided  to  the  MviUmvngeu*  it  took  12  minutes  lo 
erect  du*  niissile.  I  he  Mritfcnmgtm  rernained  on  the  site  ihrongh  die 
fuelirtg  process  sinee  it  doubled  ris  an  itispeclion  st  allold  widi  ladders 
buili  uilo  ils  erertion  ai  ms,  It  was  dien  pulletl  away  from  the 

niissile  and  ils  working 
plaifomis  were  unlolded 
against  die  niissile  to 
pennil  t'lec  Iricians  lo 
open  die  hatelies  in 
die  control  eompaitineni 
and  inserl  die  grountl 
plugs.  As  die  pie- 
1  i  in  i  na  ry  preparadon  s 
were  compleiecl,  die 
resl  of  die  32  vehieles 
and  irailers  associated 
wilb  launch  nioved  iuio 
position  aroLuid  the 
niissile  site, 

Willi  die  niissile  cm 
die  launch  platfnrin 
and  conneclcd  to  ihe 
power  supply  and  eonlro] 



17 



veliirlcs,  some  prelitninary 
tests  wert*  conducted  ou  llu* 
missile  such  as  a  dry  purge 
of  the  luel  tauks  to  make 
certaiji  thai  no  leaks  had 
üeveloped  since  the  missile 
had  beeti  shipped.  Delieate 
assem  blies  such  as  du* 
grap  litte  control  van  es  were 
attached  io  the  missile,  and 
p  rot  ec  live  covers  removed. 
Once  die  missile  was  read v, 
the  luel  inicks  and  uailers 
were  dun  moved  into 
Position  aromul  du*  missile 
in  a  Standard  palienu  Two 
methyl  alcohol  Linkers 
were  used  to  HI]  the  main 
luel  tanks,  lakiug  about  len 
minuies.  J  he  liquid  oxygen 
trailer  would  perform  its 
loading  ruuction  as  late  as 
possible  in  die  lanneh 
prep  aration,  to  miiiimize 
die  amount  of  liquitl 
oxygen  evaporating  in 
du*  missile.  The  missile 


Bullt  m  jacks 


Cable  mast 


Val  vc  box 


Oxygen  topping  up  supply 

Rotatm^  rirn0 
Rocket  Support  pads, 

Fi*cd  ehain 


Trailer  «yes 


Blast  platc 


treiter  wheds 


□pcratoi's  ust  m 
settin£  yp  rocket 
Remove  before  iaonchino 


lurbopump  used  to  leed  die  alcohol  and  liquid  oxygen  iuto  die 
eo  mimst  ion  ehamber  recpiired  iis  own  luel  supply,  consisting  oi  sodiuni 
pennanganafe  and  hydmgen  peroxide.  Once  the  fueling  process  was 
comp  leie,  an  electrica!  igniter  was  inserled  helow  die  coinhnsiion 
ehamber  of  the  rocket  engine.  Dtiriug  die  fueling  process,  a  crew 
member  would  climh  up  io  die  guidance  port  on  die  upper  fuselage 
and  conneci  an  electrit  cable  thai  fed  cotrimauds  io  die  Venikaut 
inertial  guidance  unit  and  flight  control  sysiern, 

Witli  the  fueling  and  preparaüons  complete,  die  MciUrnvagni  arm 
would  he  lowcred  and  die  Irailer  lowed  away,  while  at  the  same  time  llie 
supply  vehicles  would  be  driven  a  saJe  distauce  front  the  lauiich  siie.  The 
last  process  in  die  lauiich  preparation  was  the  final  adjn.siment  to  the 
lanneh  pialform  doue  using  comentional  artillery  dieodoliies  to  make 
cenain  (hat  die  missile  was  orienled  in  the  proj)er  azinmdi.  Once 
complete,  the  lanneh  Commander  would  annoimce  “X-IO”,  meaning  len 
minuies  Io  lanneh  time.  I  he  process  of  preparing  die  missile  für  lauiich 
touk  four  to  six  hour.s  ol  which  die  final  90  minuies  were  spent  actually 
erecting  and  fueling  the  missile  at  die  lauiich  siic.  Ahorn  15  percent 
die  missiles  erected  and  fueled  rould  not  hc*  lauuched  dtie  to 
mallunc  tions  or  iciug  prohlems  caused  hv  the  liquid  oxygen. 

1  he  Feuerlei tpanzer  lue  conlrol  vehicle,  a  SdKfz  7  half-track  wiili  an 
armored  shelter  on  the  rear,  would  he  positioned  3  00  to  150m  (110  to 
104  yards)  from  du*  missile  laiiucli  pad,  lxTiind  a  proteclive  berni  äf  dme 
permitied.  I  lie  proteclive  measures  were  intended  to  shield  die  crew  in 
case  Ute  missile  collapsed  on  the  pad  and  explofled,  a  not  uueommon 


This  Illustration  from  an  Alied 
technical  intelligence  report 
shows  the  details  of  the 
faunch  pad  and  the  function 
of  the  various  devices.  The 
upper  assembly  permitted  the 
traverse  of  the  missile  during 
fueling.  (MHI) 
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The  t  ra  ns  porter- erector  trailer 
was  officially  designated  as 
the  FR -Anhänger  (S)  but  it 
was  more  popularly  called 
the  Me iiierwagen  after  its 
manufacturer»  fMHI) 


event  wir li  ihr  early  A-4.  The  rontrol  vehicle  had  a  crew  ul  four:  the 
lamuh  commander  or  bis  deputy,  the  radio  panel  engineer, 
the  propuLsion  unil  engineer;  and  the  power  control  engineer.  After 
luoniloring  die  dl  ree  conirol  panels  inside  die  arniored  slielter  to  make 
cerlaiii  that  all  Systems  weie  luncliuiiing,  the  Countdown  would  hegin. 
The  launch  seqnence  began  beständig  the  (iirhupump,  which  fed  liquid 
oxygen  and  alcohol  imo  the*  comlmstion  chamber  where  it  was  iguired 
bv  a  spiunitig  electrical  ignileu  Al  ihis  stage,  the  engine  was  developing 
about  S  tons  of  thrust,  not  enough  for  iif t-of ( .  VVhen  it  was  evident 
that  the  l  ocket  engine  was  performing  prope  r  ly,  the  rocket  engine 
would  he  switched  io  lull  thrust,  causing  the  missile  to  begin  ii.s  ascent 
off  tlie  lauiu  h  pad. 

Aller  lautieh,  the  A-4  rocket  engine  operaled  for  up  to  55  seconds. 
Flighi  corrections  were  made  bv  the  lom  graphile  vanes  located  beneaih 
die  engine’s  combustion  ehamher  for  a/inuith  and  pilch  conirol,  and 
bv  a  sei  ol  rudders  on  the  stabil l/i ng  lins  for  roll  and  yaw.  [  he  \- 1  missile 
hat i  provision  1  or  a  Loten/  Leiisn  ahlstellung,  a  type  of  radio  receher 
connected  to  die  aumpilot  systeni,  and  ihis  was  htied  to  the  final  quarter 
of  A-4  produetion,  VVhen  ihis  was  used  a  gromid  radio  sialion  emiited  a 
pair  ol  Signals  which  oveilapped  tu  fbrmed  a  precise  directional  signak 
Tins  was  picked  up  by  a  M  ailing  amenna  un  the  missile  f in,  and  die  data 
inputted  to  the  llight  conirol  System  durmg  the  ascent  pliase  of  tlie  flighl 
for  a/inuuh  correciion  to  improve  die  accutacy  ol  die  missile.  Ilowever. 
the  gromid  control  eqnipment  was  hol  available  until  |amuuy  1 945,  and 
the  onlv  unil  to  use  iliis  svslem  regularlv  was  the  SS  Werfer-Abteil uug 
500,  which  was  given  favored  neatmem  in  equipinenl. 

The  ränge  ol  ihe  missile  rould  be  altered  by  rhanging  tlie  engine  bum 
time.  Ou  tlie  initial  baicli  of  missiles  launched  in.  ihe  lall  ol  10  1 1  the  bin n 
time  was  coulrolled  from  ihe  gromid  via  radi<i  command  signais  to  an 
onboard  Ittel  control  receivcr.  Düring  tlie  last  live  monihs  oi  the  campaign 
an  on  hoard  iutegrating  accelenuneter  cletennined  when  a  specific  speed 
had  beeil  reaclied,  and  dien  switched  off  the  engine.  Al  the  time  of  engine 
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rut-off  at  muximum  ränge 
ihe  A-4  missile  was  ai 
an  aldtncle  of  30.5km 
(10  miles) ,  27.3km  (17 

miles)  from  die  launch 
site.  Its  inaximum  sj>red 
was  172m /sec  (492ft/scc.) 
wliich  clccreased  to 
1 29m /sec  (370Ft/sec)  when 
il  coasted  io  ils  apogee. 

Wlit'ii  flying  i.o  its  maxirnum 
ränge  of  320km  (200  miles), 
the  A-4  reachecl  an  apogee 
of  93.3km  (58  miles)  beforc 
plunging  io  earth  on  a 
hallästic  patli.  1  he  flight  lime  al  full  ränge  was  five  and  a  hall 
niiiuit.es.  Ihr  A4  had  very  j>oor  accuracy  bv  modern  Standards,  vvitli 
a  Standard  devialion  ol  7=1 7km  (4—11  miles)  hom  die  intended  larget. 
Onlv  aboui  4  ptrccnt  of  the  missiles  feil  in  die  intended  Larget  area 
of  3  miles  by  I  miles,  A  siguificanl  source  of  ihe  inaccuracv  was  (he 
unintended  Variation  in  eifit  iency  ol  llie  engine  comhustion  whäc  li  affec  ted 


The  Kessel-KW.3500  1 .  B-Stoff 
was  the  tanker  used  to  provide 
alcohol  to  the  missile  during  the 
fueling  process.  It  was  hased  on 
the  Standard  Opel  3-ton  KW  Kfz 
3ÖS  tanker  used  by  the  Luftwaffe 
for  Airfield  refueting,  (NARA) 


the  missile  velocilv. 


ßesides  havirig  poor  accuracy,  ihe  A4  had  a  high  failurc  rate  eine  to 
subrompoiicni  profil  eins,  on-hoard  flies,  missile  disintegration  during 
the  terminal  clive,  and  other  problems.  Aboui  4  pen  ent  of  the  missiles 
failed  to  climb  properly  afler  launch,  i.his  n.suall}  occurring  within 
the  first  30  seconds  of  (light.  Whtle  so  me  oi  diese  lell  back  on  to  the 
lanncher,  most  öden  they  feil  some  dislanc  e  from  ihe  launch  site,  Aboui 
f>  perceni  of  the  missiles  sufTered  airbur.sis  due  to  a  piemaaire 
detonation  of  die  warhead,  or  a  disintegradon  of  the  fuel  tanks  and 
subsec|uenl  explosiou.  A  larger  percemage  sufferrd  mid-aii  disiute- 
gration,  nsually  in  the  terminal  descent,  due  io  slruc  tural  failure  indut  ed 
by  ihe  heat  of  rc-enny  oi  axial  sway,  wliic  h  c  ause  d  ihe  missile  lo  lumbfe 
aud  break  apart.  In  some  ol  ilie  latler  cases  the  warhead  woulcl  still  impacL 
and  detonate,  however.  Of  the  1,152  fl  red  at  London,  nnfy  517  feil  in  or 
near  the  dty,  lor  a  probabilitv  ofhii  ofless  tlian  45  percent.  In  the  c'vent 
that  the  missile  did  reach  its  larget,  it  impaeted  at  a  speod  of  L290m/ser 


The  Kessel-KW.2100  1.  T-Stoff 
was  the  tanker  for  delivering 
the  hydrogen  peroxide  oxidant 
for  the  engine  turbopump,  and 
was  based  on  the  Opel  Blitz 
truck.  (NARA) 


(3,70Oft/sec) ,  aboui  diree 
times  die  speecl  of  sound. 

4  he  warhead  was  a  hlast 
type  willi  im  pari  fuzing. 
The  warhead  was  filled 
with  cast  60/40  arnatol,  one 
of  ihe  least  poweilnl  blasi 
hllings  avai fable.  I  bis  was 
fbreed  on  die  designers 
heeause  of  ihe  relative 
i nsen silivi ly  of  t h Ls  type 
ol’  explosive  tu  die  heat 
general  ed  during  missile 
re-entry  4  he  luzing  System 
on  the  missile  was  very 



sensitive,  and  Aliud 
ordnancc  team.s  only  foiind 
two  occasions  whcn  an 
A-4  wurhead  Uni  cd  to 
explode,  Whcn  the  missilc 
sirnck  nn  open  ^lound,  die 
missilc  explosives  comhined 
wich  tlie  impact  speed 
creatcd  a  crater  lÖni  (33it) 
deepund  12-15m  (40-50fl) 
in  dianictcr.  Damage  Io 
Imildings  was  large  ly 
dependent  on  tlie  type 
and  construction  of  the 
buiklimg,  but  the  missilc 
typically  penetrated  the 
enlire  buikling  and 
detonated  nn  impatiing 
the  gronnd  below. 


The  A-Stoff  Anhänger  6  was 
the  insulated  trailer  used  to 
deliver  liquid  oxygen  to  the 
flaunch  site.  It  was  usually 
fowed  by  a  Hanomog  SS-1Ü0 
wheeled  tractor.  (NARA) 


Operation  Pinguin 

The  firsi  operational  use  of  die  A-4  missilc  was  delayed  umil  early 
Seplembcr  Id  I  I  by  the  developmeni  problems  imcovered  al  Bliziia,  By 
diis  time*  tlie  A-4  liad  assuined  iis  l>esl  known  designation  as  die  Y-2,  an 
abbreviauon  ol  its  propaganda  name  Vn-gvllungswafje  2,  or  Yengeance 
Weapon  2 .  Al  this  limc,  the  German  Anny  was  in  full  retreat  wiih  the 
Allies  leacliing  Belgium  in  earlv  September,  and  entering  Gennany  in 
the  Eifel  region  near  Aachen  by  die  middle  ol  the  moinh,  As  a  resnlu 
the  ncarest  Gcrman-held  locations  ln  London  were  in  Belgium  and  the 
Nclherlands.  Althongh  die  original  inlemion  had  beeil  to  emploj  rhe 
Y-2  principallv  against  London,  the  allered  Strategie  Situation  led  to  its 
nsc  against  Allied  largels  in  France  and  Belgium  as  well  as  Britain.  Ehe 
Y-2  opei  ations  wei  e  given  tlie  rodename  Operation  Pinguin  (Pengum). 

The  first  miit  in  die  fielcl  was  Batterie  444,  which  deploved  near 
Baraque  de  F rahme  in  Belgium  in  early  September.  It  arten ipted  two 
launches  against  Paris  on  6  September  1944,  bodi  of  which  iailed  eine  lo 
engine  misfires,  and  die  deployment  in  the  area  was  complicaled  b\ 
skirmishes  wiih  Belgian  resistanre  indes.  The  barterv  recleployed  in  tlie 
Beulen  woods  benveen  Sterpigny  and  C.ouvv  and  the  lirst  successlul 
launch  oemrreri  al  0834  lirs  on  8  September,  against  Paris,  The  late  ol 
this  missilc  is  not  known,  but  it  probable  disiutegrated  cluring  the 
dcsceiil.  V  set  ond  missilc  was  launched  al  1  lOOhrs.  and  it  struck  in  tlu 
(  Itai entonneau  sertinn  sout h-east  of’  Paris,  killing  six  people  and 
iiijm  iug  a  further  36. 

Batterie  444  was  followed  by  Batterie  2,  An.  Abi.  485,  which  moved  to 
The  llague  on  3  September  1944  to  starl  missilc  launches  against 
London.  The  hatten  fned  two  missiles  almosl  simuhaneouslv  ai  I837hrs 
fiom  the  Wasseiiaar  area  ol  The  llague,  aimed  al  a  targei  pohit  a 
Kilometer  east  of  Waterloo  Station.  One  rnissile  impacted  on  Slavelcy 
Road,  Chiswick,  in  west  London  and  die  set  ond  in  Lpping,  27km  (17 
miles)  north  of  the  city  centre.  I  he  attacks  t  oiuinued  at  a  slow  rate  Irom 
The  llague,  even  alter  anorher  battery  arrived  on  10  September.  The 
launch  rate  was  limited  by  the  supply  of  liquid  oxygen,  and  tnauv  ol  the 
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A  Standard  piece  of  equipment 
In  the  A-4  battery  was  the  De 
Fries/Strabo  16-ton  crane, 
whjch  was  used  tu  unload  the 
missiles  from  the  rail  cars  and 
for  many  other  heavy  handling 
tasks.  (A.  Aksenovf 


missiles  were  mmsablc  due  tu  t hei r  deterioration  during  storage*  Two 
batteries  ul  An.  Abi.  836  wem  intu  aeiion  from  Euskirchen  near  Bonn  in 
Western  (»i  Tina  in  nn  15  September;  their  missiles  were  mainly  aimed  ai 
ntirs  in  France  such  as  Lille.  On  lf>  September  Batterie  444  moved  tu 
die  Du icli  mast  near  Walcheren  tu  acld  to  die  bumbardnient  of  London, 

Allied  counlermeasures  against  the  missile  siles  wert1  made  almosl 
impnssible  bv  their  mobility.  RAE  lighters  straf  cd  the  initial  site  at 
Wassenaar  on  9  September,  and  ihe  area  was  subjerted  io  a  bombet 
attatk  on  17  September.  Operation  Marke  t-Gardcn  in  the  neigliboring 
area  of  the  Netherlands  was  more  disruptive  Lo  the  batteries,  and  Art. 
Abt.  485  linalh  had  tu  pull  back  into  Germany  late  on  18  September 
due  to  the  threat  posed  bv  Allied  ground  fbrees.  On  17  September 
General  Rammler  s  headq uarters  al  Berg  an  Del  was  nearly  captured  bv 
die  LS  paralroopers  from  die  landings  near  Nijmegen.  For  a  few  weeks 
London  was  therefore  spared  lurdier  attaeks  alter  du-  launeh  batteries 
had  heen  lorced  back  by  Marke t-Garden.  During  this  first  phu.se  of 
Operation  Pinguin,  43  A-4  missiles  were  launched,  26  against  London 
and  17  against  other  Targets,  mainly  in  France. 

Rammler  refused  lo  hall  attaeks  on  Britain,  vvhicli  were  viewed  as  the 
jjj  iiuaiy  mission  of  liis  force,  so  he  ordered  Batterie  444  to  Ri  j  st  erbos 
from  where  it  could  attack  Norwich  and  Ipswich.  Of  the  44  missiles 
launched  from  23  September  to  12  October.  37  leathed  England,  bin 
die  re.sults  were  negligible.  Art.  Abt.  485  moved  to  Burgsteinfuri  in 
Germany  and  resumed  missile  attaeks  on  eitles  in  France  and  Belgium. 
Once  the  Fighting  around  Amhem  tapered  off,  one  of  its  two  launeh 
bait.eri.es  was  moved  back  to  The  Hague  and  resumed  launeh  es 
against  London  at  midnight  on  3/4  October.  During  the  second  phase 
of  Operation  Pinguin,  162  A-4  missiles  were  launched  of  which  52 
were  aimed  at  England.  The  average  launeh  rate  increased  H>  6.5  missiles 
per  day. 

On  12  October  Hitler  ordered  that  the  unirs  stop  wasting  their 
missiles  on  secondary  targers.  Instead,  the  batteries  were  lo  coucenlrale 
their  attaeks  on  London  and  the  vital  port  citv  of  Vntwerp.  While  the 
bombardmeut  of  London  was  intended  to  break  the  will  of  the  British 
people,  the  Antwerp  attaeks  had  the  tactical  ohjective  of  destroying 
the  port  facililk  s  to  prevent  their  use  in  supplying  Allied  fbrees. 


Final  preparations  are  made 
in  the  guidance  seclion  of  an 
A-4C  missile  during  ope  rat  Ions 
in  the  oarly  winter  of  1945. 

This  is  one  of  a  handful  of 
photos  taken  of  the  A-4  missile 
batteries  during  combat 
Operation«  in  1945.  (NARA) 
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I 

Foliowhig  the  Marl  of  A-4  attacks,  ihe  organiza- 
tional  stmciure  of  tlie  missile  force  t hanget! 
again.  Kammler’s  staff  lacket!  ihe  technical 
trnining  io  handle  such  sophisticaled  weapons, 
Kot  example.  1 1 is  Operation s  offner  badly  fumbled 
the  original  deploymeni  of  the  missile  uniis,  and 
wrecked  m;m\  of  ihe  spet  iali/ed  alcohol  Lankeis 
bv  orrlrring  them  filled  with  gasoline.  Willi  ihe 
SS  now  li  rin  ly  in  control  of  the  A-4  program, 
Himmler  orclered  Llie  Amiv  Iligli  Coiimiaud  to 
organize  a  proper  divisional  stafT  ibr  Kaum  der. 
The  A-4  hatu  r  ies  were  Laken  Imin  65.  Korps,  and 
place  d  Linder  Kai  t  un  lei 's  new  com  n  ran  d,  called 
Division  y.bV  (Division  zur  besonderen  Yeruwndung. 
Special  Kurpose  Division).  At  ihis  stage,  Rammler 
had  24  launcli  secLiuns  linder  Irls  cominand. 

I  he  second  adjustmem  instituled  in  Ociober 
was  t.q  c  hange  die  way  ihaL  A-4  miss  des  were 
delivered  io  die  launch  baueries  to  red  nee  dieir 
high  fäilure  rates.  Dnring  the  first  two  moiuhs  of 
launches  h  was  fotmd  that  12  percent  of  the 
missiles  that  arrived  at  Lire  batteries  had  so  badh 
detcr  ioraied  in  storage  that  rhey  had  to  he  imrne- 
diately  rejected,  and  aller  lurther  preparaiion 
work  57  percent  were  fonud  to  be  unserviceable, 
As  a  result,  a  new  process  called  tiie  “Hot  Cakes" 
sy.siem  was  introduced  io  erisure  that  the  missiles 
were  fired  as  soon  as  possible  alter  leavi rig  the 
faciorv.  Ortet*  the  missiles  left  the  Mitlehverk,  the 

r 

train  was  seilt  to  a  “Complete  Equipment  Station" 
in  Germany  where  additional  cais  with  ihe  proper 
number  of  warlieads,  /-Stoff,  fuz.es,  and  oiher  cnmponents  wer  e  added 
The  train  then  proceeded  to  die  firing  uiiils,  and  the  missiles  were 
expended  with  in  three  to  fonr  days  of  leaving  the  factories.  This  rrieant 
üiat  about  500  missiles  that  had  beert  accmmdated  in  warehot rses  in 
Gennany  had  to  be  scrapped  or  amnibalized  lor  parts, 

With  this  reorganization  complete,  the  tliird  and  main  phase  of 
missile  operations  began,  Group  North  was  reinforced  with  SS 
Werfer-Abtei  hing  500  and  anuther  batten  oi  Art.  Abi,  285.  These  tmits 
were  divided  between  the  Bnrgsteiiifnrt  area  in  Gerinany  targeting 
Antwerp,  and  Tbe  Hagne  targeting  London.  One  of  die  worsi  A-4  strikes 
occurred  on  25  November  1944  when  an  A-4  struck  a  Woolworths 
störe  in  east  London,  killing  168  people, 

Group  South  at  tbe  time  was  snialter,  based  primarily  arouud  Al  t.  Abi, 
836,  Firing  first  front  the  Merzigarea  agaiust  Arnwerp,  and  later  iiiuving  lo 
the  Hermeskiel  area,  At  the  end  of  November  the  battalion  began  moving 
back  over  the  Rinne  due  to  L]S  Armv  advances,  and  tlie  capture  of  the 
liquid  oxygen  plant  at  Wittringen  severe  ly  curtailed  launches  lor  mosi  of 
December,  The  mosi  intense  attacks  on  Antwerp  and  neighboring 
Belgian  cities  sucli  as  Liege  coincided  with  the  German  offensive  in  the 
Ardcnnes  sinre  Antwerp  was  tlie  ultimate  objective  of  that  Operation. 
Front  14  December  1944  to  4January  1945  an  average  of  100  missiles  per 


An  A-4  missile  nearly  ready  for 
launch.  The  Meillerwagen  traller 
was  towed  away  befere  launch 
and  all  that  rrmnined  was  the 
missile  and  launch  pad.  The 
cable  connecting  the  missile 
guidance  scction  to  the  fire 
control  vehicle  is  held  aloft  by 
a  mast  attached  to  the  launch 
pad.  (NARA) 
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wtvk  lell  <>n  Amwerp.  Hy  die  end  of  1944,  a  total  <pI  ],5bl  A  I  missiles  had 
heen  launched  of’whirli  191  (31  percent)  had  heen  aimcdai  Kriiain,924 
at  Ai  ]  twerp  (51  jxrrcnt)  and  the  fest  al  varicms  cilies  in  Fra  net1  and 
Belgiuim  B>  December  litt-  rate  of  latmch  failures  liacl  fallen  io  about 
9  pntTiil,  most  oben  dur  to  a  lailure  in  the  lläglil  control  .svstem.  The 
lanndi  failures  were  a  significaiu  tlireat  in  die  Duldi  towns  Iroin  whidi 
du;  missiles  were  lauuclied.  The  missiles  most  ölten  (aileri  in  the  first 
miuiite  of  flieht,  lalling  inio  ilu*  towns  und  exploding  witli  a  nearlv  full 
load  of  luel.  I  he  random  clestructioii  in  I  he  Hague  becarne  so  bad  (hat 
German  civil  authoiities  recnimnended  halting  the  launduugs  Irom 
diat  city.  Their  plcas  were  igtiored  bv  Rammler. 

January  1945  saw  vet  a  not  her  reorganizution  of  the  A-4  missile  lorce 
in  die  hopes  of  slreanilining  die  avvkward  and  improvised  coniniand 
stmclnre.  Art.  Abt.  84b  hecame  Artillerie  Regiment  901  /  .V,  (Mot.)  and 
luok  over  the  kniet  ions  ol  die  Immer  Group  Somit  heariquarters.  Bv 
diis  stage,  il  had  diree  coniplrie  baltalions  under  iis  t 'omniand.  Art.  \bt. 
185  becarne  An.  Regt.  902  z.V.  (Mot.)  and  took  over  the  funciions  of 
the  Group  Norih  headc|uarters.  It  had  four  baltalions,  mcluding  SS 
Wei fer-Ableilung  500  whirh  had  becn  enlarged  to  full  hatialion  säze. 

The  New  Year  also  saw  the  llrst  altempis  to  improve  A-4  aecuracv  nsing 
die  Lorenz  Lcitstrahlstelluug.  lhe  lirst  deploynient  of  mobile  bcarn 
guidance  vehides  began  on  28  Deeember  1944  near  Dedemsvaan  in  die 
Nedierlands  wlien  die  lanndi  batlories  of  SS  Werfer-Ableilnng  500  were 
locaied  in  and  arouud  Ilellendorn.  I  bis  sil<*  was  abandoned  thrcie  davs 
later  for  Hessum  where  the  nnit  ternained  fbr  most  of  januarv.  The 
liiondi  ol  February  was  one  ol  die  periods  of  most  imense  A-4  kumehes, 
niain  condnued  Irom  the  Duindigt  raeetrark  in  The  I4agiu\  (  luriouslv 
enntigln  on  I  I  Febniarv  1945,  an  RAF  Spitlire  patrolling  over  the  dly 
was  sufFicicntlv  dose  actualU  to  ftre  on  a  missile  rising  skward.  bin  no 
hits  iverr  recorded.  l  he  pace  of  atlarks  against  London  inneased  in 
Februan  and  March  1945.  reaching  a  peak  of  abom  (>0  missiles  per  week, 

The  British  response  to  the  lannches  Irom  die  Nedierlands  was 
measmed,  as  liiere  was  an  iiiidei standing  hetween  die  British  and  Dulch 
governments  to  miuimize  rivilian  casualties*  For  example.  aliliougli  die 


This  A-4C  is  one  of  o  number  of 
V-2  missiles  captu  red  by  the  US 
Army  and  tater  displayed  at  the 
Ordnance  Museum  et  Aberdeen 
Proving  G  round.  It  provtdes  a 
rare  view  of  a  combat  missile 
with  the  fuze  on  the  nose  of 
the  missile.  fUSAOM,  APG) 
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A:  Early  German  tcst  rockeis 


A 



CI;  Peenemünde  late  lest  scheine 


C2:  A-4B  Batik  Camouflage  scheine 


C 


D:  CROSS-SECTIONAL  DRAWING 
OF  V-2 


SPECIFICATIONS 


Length:  14m 

Diameter:  3.6m  (flns);  1.64m  (fuselage) 

Launch  weight:  12,417kg 

Empty  weight:  3,835kg 

Fuel  weight:  3,450kg  (methyl  alcohol};-4 ,955kg 
(A-Stoff:  LOX):  172kg  (T-Stoff:  hydrogen 
peroxide);  1 3kg  (Z-Stoff :  sodium 
Permanganate) 

Warhead:  975kg  blast  warhead  wath  impact 
tuzing  with  730kg  ca  st  60/40  Amatol  high 
explosive  fillmg 

Guidance:  Inertial  with  gyros  for  rolf,  pitch,  yaw 
and  azimuth  controt;  ränge  controi  by 
integrating  accelerometer 

Control  surfaces:  four  graphite  vanes  in  rocket 
eff  lux  for  pitch  arid  azimuth;  four  rudders  on 
fm  for  roll  and  yaw 

Engine:  Uquid-*uel  rocket  using  turbopump  for 
fuel  injection;  12-19  seconds  warm-up 
thrust,  55  seconds  at  full  power  of  34 -ton 
thrust 

Maximum  ränge:  314km 

Apogee:  93.3km 

Speed:  1 71m/s  at  engme  cut-off;  132m/s  at 
apogee;  1 84m/s  at  re-entry;  1 29m/s  at 
impact;  330  seconds  f light  time 


D 


KEY 

H  16  Liquid  oxygen  (LOX)  tank 

1  Atcohol  fuel  inject or 

17  Bellows  for  alcohol  feed  duct 

2  Graphite  steenng  vane 

18  Feed  for  alcohol  duct  to  tute- pump 

3  Thrust  ring 

19  Fuselage  reinforcement 

4  Rudder 

20  Fiberglass  insulation 

5  Rudder  actuator 

21  Alcohol  fuel  tank 

6  Stabüizing  fin 

22  Guidance  compartment 

7  Rudder  servo  motor 

23  Warhead  base  fuze 

8  Alcohol  feed  tone 

24  Amatol  high  explosive 

9  Main  combustion  charriber 

25  Exploder  tube 

10  Oxygen  injector  port 

26  Impact  fuze 

1 1  Alcohol  feed  pipes 

27  Alcohol  pressurizing  line 

1 2  Power  plan!  trarno 

28  Nitrogen  bottles 

13  Turbo  pump 

29  T  Stoff  (hydrogon  peroxide)  bottle  for 

14  Pressurized  aar  bottles 

turbo-pump 

15  Bellows  for  alcohol  and  LOX  ducts 

30  Aerial  support  fairing 

_ 
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A-4  mobile  launch  site 


F 


:  Feuerteitpanzer  ffire  control  vehicle 


RAF  was  aware  Irom  ttie  Duteh  resistance  Lluit  FOX  was  bring  supplied  to 
die  missile  batleries  by  eighl  Duteh  plan  Ls,  onlv  onr  was  artacked  sinre  the 
otlier  plauls  wert*  in  musilv  residential  areas,  II  was  very  cliEI'u  ult  lo  targct 
the  lauiK’hers  since  they  were  usually  camouflaged  in  wooded  areas,  and 
onlv  a  lew  missile  nnvs  were  injured  at  the  laun<  h  siies  by  light  er  strikcs. 
Tliere  were  morc  tltau  10,000  lighter  sorties  llown  against  rail  and  road 
nelworks  in  The  Ilague  and  Hook  of  Holland  areas  to  disrupt  missilc 
supplies.  This  was  occasionally  successful,  as  in  lato  November  wben  lwo 
traius  were  cauglit  and  all  40  missiles  desiroyed.  The  nse  of  tlie  Duindigl 
raceirark  area  eventualh  becarne  so  mtolerable  thal  it  was  hcavily  bombed 
in  early  March  1945,  fmally  fbreing  die  German  missile  batieries  lo 
abandon  die  area. 

Of  tl u'  1,350  A-4  missiles  launched  against  London,  1,030  weit1 
launched  Irom  I  he  Ilague  and  its  submbs  while  the  rest  were  mainh 
launched  irom  the  Hook  ol  Holland  area.  OL  diese,  100  (12  percent)  were 
failmes  sh  only  aber  launch,  130  (10  percent)  disintegrated  in  the  terminal 
phase  of  die  Jlight,  1 ,054  acmallv  reat  hed  Lnglancl,  and  onK  5  1 7  hit  the  ciiv 
and  its  submbs,  onlv  38  percent  ol  die  V-2  missiles  launched*  (  ivilian  t  asu- 
alües  in  Britain  froin  A4  auacks  totajed  2,754  dead  and  6t523  wonnded. 

Alihough  London  was  tlie  best  known  targct  of  du*  V-2  altarks, 
Amwerp  in  fan  snstained  more  auacks,  tolaling  some  1,010  Uunu  hes.  Ol 
diese,  only  1 ,202  artnally  feil  into  ihr  Anrwerp  area  (78  percent)  and  onlv 
598  into  the  citv  itsell  (37  percent).  Hie  ituended  targei  was  the  harbor, 
bin  only  152  ol  the  missiles  actually  feil  into  this  area.  The  heavicst 
rasualties  for  any  A4  attack  occurred  on  10  Decemher  194  I  when  an 
A4  struck  a  cinenui  iti  Antut  t  p,  killäug  501  and  wonnding  29 1  more.  I  he 
lannch  area  for  most  of  die  at  taeks  was  in  the  Li  fei  area  of  Gemtauy  and 
Bclginm,  although  some  missiles  were  launched  against  Antwerp  front 
(he  Durch  sites,  As  in  the  area  arcuiud  The  Ilague,  niisiires  were  a 
frequent  concern  for  local  German  civil ians,  and  die  V-weapons  were 
sonn  dnbbed  the  " l.ijdu  Jnwlf  (1  lorror  of  the  Läfel). 


V-2  TARGETS 


Country 

City 

Missiles 

Belgium 

Antwerp 

1,610 

Lüttich 

27 

Hasselt 

13 

Tournai 

9 

Mons 

3 

Die  st 

2 

France 

Lille 

25 

Paris 

22 

Tourccing 

19 

Arras 

6 

Cambrai 

4 

England 

London 

1,358 

Norwich  &  Ipswich 

44 

Netheriands 

Maastricht 

19 

Germany 

Remagen 

11 

Total 

3,172 

One  ol  die  few  lim  es  tliat  the  A4  was  nsed  against  a  militaiy  targei 
ouutml  ou  11  March  1945  wlieu  11  missiU  s  wei  e  fired  against  the 


FINAL  MISSILE  DESIGNS 


W  illi  tlii'  1i i teil  adjuslmeuts  to  A-1  missile  clesign  t  ompleted  m  September 
191k  von  Braun  and  the  missile  development  learn  al  Peenemünde 
urre  permhied  to  begin  work  nn  mort1  Imurisüc  derivatives.  Hitler 
was  pardcularh  insistent  un  developing  designs  with  murr  ränge,  sincc 
die  advauee  of  die  Allied  arrnies  was  pmting  London  out  ul  reaeln  The 
lirst  effbrt  to  develop  a  long-  tauge  Version  ul  the  A-4,  the  \-9  Flossen- 


Ludcudoi  ff  bi’idge  over 
ihe  Rh  ine  near  Remagen, 
whieli  had  beeu  recently 
captured  hy  die  I  S  Arrny. 

Hillei  ordernd  the  missile 
attark  al  Himmlerfs  insü- 
gaiioiu  SS  Abteilung  50Ü 
was  given  the  assignment 
since  it  was  the  on ly  lauiu  h 
uiiät  witb  the  radio  beacon 
guidanre  enhaiiremen  i  - 
Qnlv  oue  missile  ca  me 
within  a  mile  nf  die 
billige,  and  the  average 
miss  distance  was  1.7km 
(11/10)  tu  des  in  ränge  and 
3.5km  (22/5  rniles)  in 

a/imulli  according  to  the  US  Ariny  reports.  Wille  such  a  level  of 
accuraey  is  cjuiie  poor  hy  modern  Standards,  ii  was  remarkahlv 
good  compared  lo  otlier  V-2  launehes  in  World  War  II 

Ihe  British  Rinne  ulVensive  in  March  1945  finally  put  au  end  to  A-1 
launehes  Irom  the  Nedierlands.  The  last  six  missiles  vvere  launclied  Imin 
I  he  Ilague  againsi  London  on  27  Mart  h  by  Abteilung  485,  \rtillerie- 
Reghnent  902,  and  the  last  againsi  Antwerp  the  samt1  dav  bv  SS 
\blrihmg  500  Imin  llellendoorn.  Tvvo  missiles  wrre  launciied  nn  28 
March  by  3, /An.  Kgl.  902  betöre  it  wididrew  front  Fallingbostel,  bin 
iheil  target  is  mn  eeor  ded.  Parts  of  Art,  Rgt.  901  vvere  ordered  to  re-lorm 
north  of  Manöver  tor  die  “Blüc  her  Mission”,  a  missile  strike  agaimt  Red 
An  uv  fort  es  around  the  entitcled  TnnrevT  at  Kusu  in  (novv  Kosti/vn). 
Because  ul  die  turnmil  in  Gennany  al  ihe  time  this  never  occurred,  and 
on  7  \pril  1915  du1  surviving  niuis  desiroyed  their  equipment  radier 
l hau  permh  its  capture.  Most  ul  the  remaining  missile  units  vvere 
ordered  bv  Rammler  io  rcorganize  as  iufautrv  unils.  The  onlv  excepiton 
was  Bai  teile*  111,  ihe  original  nainiug  unii,  wlüch  was  sc*  nt  to  Weltn- 
bultel  in  Schleswig  I  lolslein  lo  t  arn  oui  about  five  lest  missile  launehes 
into  the  North  Sea.  1  hese  vvere  the  last  knovvn  missile  launehes  of  die 
war,  and  die  hattalion  snbsequenlly  wiihdrew  to  the  I  lauover  area  uhere 
it  destroyed  its  ec|uipment.  Rummler  was  latet  uauied  lo  heacl  the 
detense  ol  Prague  and  ti is  Late  is  still  a  mystery,  He  apparenilv  had  an 
aide  shont  hirn  rather  ihan  he  captured.  The  Nordhausen  productiun 
plant  was  captured  by  the  US  Ariny  on  10  April  1945,  diougli  V-2 
prndueiion  had  petered  out  in  March  1945. 


Th&  A-9  was  a  1942  scheme 
to  exlend  the  ränge  of  the 
A  4  by  adding  wings.  This  is 
the  original  concoption  with 
enJarged  tail  fins.  (MHI) 
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When  revived  in  1 944  as  the 
A  4b,  von  Braun  proposed  a 
hasty  “bastard”  Version  of  the 
A-9  using  an  A-4  fin  section  with 
modestly  enlarged  control  fins. 
This  is  the  A-4bV1  pilot,  whicii 
crashed  shortly  after  launch  on 
27  Deeember  1944.  (NARA) 


grscfiaw  (Winged  Missile),  ha d  been  caiu  rlled  in 
October  1942  to  con  centrale  on  die  basic  A-4. 
The  A-9  sc  he  me  was  revived  in  mid [mir  1911, 
alongwith  an  associated  test-bed  design  based  on 
die  smallci  A-5  missile  callecl  Lite  A-7.  Hie  aim  ol 
the  revived  A-9  program  was  to  extend  ihe  ränge 
ol  the  A-l  missile  lo  abont  800km  (500  iniles).  h 
was  renamed  as  du*  A-4b  to  lake  advautage  of  tlie 
high  priori tv  gramed  to  the  A-  l  program  b\  die 
industrial  minist]  ics.  The  11  ist  conccrn  was  roll 
control,  which  had  been  upset  by  die  addilion  ol 
the  large  wings.  To  speed  the  desigti  alnng.  von 
braun  suggested  a  “bastard"  \-4b  tlesign  that 
would  use  die  exksling  A-4  lail  Controls  vvilh 
enlarged  ailerons.  No  scrious  effort  was  made  to 
develop  control  Idr  the  missile  in  the  glide  pha.se, 
The  A-Ib  program  was  a  liastv  Improvisation, 
done  to  plaeate  Rammler  and  I  litler,  with  littlc 
prospetLs  Tor  immediate  suceess.  Ute  inst  pilot, 
launehcd  on  27  December  1944,  began  Io  roll 
almost  immedialelv  alter  launch  and  erashecl 
within  seconds.  The  guidance  System  simph 
could  not  handle  the  e  Berts  of  the  wings.  Sonic 
improvemenis  were  made  and  a  second 
lest  was  conducted  in  late  Januarv  1945.  1  Ins 
missile  was  much  more  Miccessfui,  remaining 
in  coutrolled  llight  until  die  re-entry  when  one 
wing  ripped  oll.  With  die  advante  ol  the  Red 
Anny  along  the  Baltic  aller  die  stau  of  du*  Oder 
offensive,  Peenemünde  had  to  be  abandoned 
a  lew  days  alter  the  second  launch,  ending  the 
A-lb  program. 

Thcre  were  a  numher  ol  even  more  lutniistic 
desigtis  such  as  the  A-10.  Ibis  began  in  1980  as 
an  enlarged  AI  wiih  a  100-ton  thrust  engl  ne  and 
a  4-lon  payloacl  with  a  5l)Ukm  (810  mile)  ränge,  h  remained  in  limbo  f < >i 
many  years  hut  in  1941  was  rcconsiriercd  as  a  nmhi-stage  missile  using 
the  A-9  as  its  upper  stagc  to  make  it  possible  to  reach  target.s  in  the 
United  States.  1 3u  A-9 /A-10  design  was  ncvci  more  ihan  a  paper  project, 
and  the  staging  conllguration  was  primitive  and  imwui  kahle. 

Anothei  method  to  attack  du  Ihiited  States  would  he  io  lauru  h  an 
A-4  (rinn  near  the  American  coast.  Since  a  launch  front  a  surface 
vessel  was  implausible,  a  submarine  launch  was  considcred  tmder  ihe 
codenarne  Test  Stand  XII.  Tliis  program  began  in  November  1911  and 
the  initial  concept  was  to  consLrucl  a  submei sible  launch  eanistei; 
rcscmbling  an  enoniums  loipedo,  that  could  be  towed  hehitul  a 
IJ-boal.  Tlie  camstet  would  contaln  a  single  A-4  missile,  a  small  crew 
compai  lineiit  and  die  neccssaiv  luel  Lanks  and  buovancy  cclls.  Once  near 
tlie  American  shore,  the  buovancy  Lanks  would  he  used  lo  rcoricm  the 
ranister  tn  a  vertical  launch  position.  The  top  ol  the  cani.ster  would  break 
die  surlace,  the  former  bow  would  open,  and  die  missile  be  prepared  for 
launch.  The  Vulkan  Doc  ks  in  Stettin  (iuiw  Szczecin)  were*  given  a  contraci 


in  builri  a  tesl-bed  that  was  suppnsed  ln  he  flnislied  in  April/May  1945, 
However,  tlie  projecL  never  received  enougli  engineering  support  to 
progress  beyond  primitive  conceplual  design.s,  and  Stettin  feil  to  the 
Kerl  Anny  011  2b  April  1945  betört*  any  serious  woi  k  began. 

I  liere  were  a  number  of  programs  to  improve  llie  A-4  and  in  the  fall  of 
1944  a  rail  mobile  launcher  program  began,  corlenamed  FMS  (Fahrharfmw 
Melmmlogisrfie  Station:  Mobile  Weather  Station).  This  was  an  attempt  io 
nuike  tlie  A-4  missile  batten  more  compact  and  easier  to  niove,  Two 
trains  were  assemhlcd  for  lests  in  1945,  bnt  never  berame  operational. 


THE  V-2  IN  RETROSPECT 


The  V-2  missile  progran  i  was  a  Technical  maiTcl  from  an  engineering 
standpoim,  bul  a  spectacular  flop  as  a  weapon.  Tlie  ro.st  of  llie  devel¬ 
opment  arid  man ufact  ure  of  the  V-2  was  staggering,  estimated  by  a 
post-war  US  study  as  abont  $2  billion.  or  about  the  same  amount  as  was 
spent  nn  llie  Allied  atomäc  bomb  prngrani.  Yet  the 


entire  seven-month  V-2  missile  canipaign  delivered 
less  high  explosive  on  all  llie  largeled  cities  rhan 
a  single  large  RAF  raid  nn  Germany.  VVhile  such  a 
massive  expendilure  niight  have  been  justilied  if 
it  had  had  a  military  Impact,  llie  V-2  acconiplished 
nothing  of  signiheaut  military  valne.  Penersel) 
enough,  the  civilian  death  toll  in  London,  Antwerp. 
and  the  olher  cilies  was  exeeeded  several-fold 
by  the  losses  of  llie  slave  labor  force  involved  in 
the  missiles’  manufacuire  at  Nordliausen,  lo  say 
nothing  of  the  Dutch  and  Cierman  casualties  from 
t  rashing  missiles. 

Tlie  decision  to  proceed  witli  the  mass 
production  of  the  V-2  was  prematme  on  a  variety 
ol  leelmical  and  tactical  grounds.  By  commiuing 
to  the  use  of  a  cryogenic  fuel  System  based  arounrl 
liquid  oxygen,  the  lariieal  deployment  of  the 
missile  was  con.siderably  hamstrung.  Even  if  all 
European  liquid  oxygen  production  in  the 
summer  of  1944  had  been  available  to  the  V-2 
force,  ihis  wonld  have  resti  icled  the  launeh  rate 
to  only  30  missiles  per  dav.  Giern  the  evaporalion 
rate  of  liquid  oxygen,  and  the  hiss  of  plants 
in  France  in  August  1944,  the  actual  launeh 
capabitiiy  declined  to  alxmt  two  do/eri  launeh  es 
per  dav  when  Operation  Pinguin  began  in 
September,  Ehe  average  launeh  rate  of  V-2  missiles 
during  Operation  Pinguin  was  1b  per  dav,  ofwhirh 
less  than  half  hit  within  Ibkm  (10  miles)  of  their 
imended  target.  In  view  of  the  rate  of  missile 
break-up  and  ihe  missile’s  poor  accuracy,  at  most 
Operation  Pinguin  could  have  delivered  about  a 
dozen  tous  of  explosives  on  London  and  Aiilwerp 
on  a  dailv  basis,  YVhile  ihis  could  cause  ronsid- 


When  the  A-10  long-range 
missile  project  wps  revived  in 
1944,  it  was  reconfigured  as  a 
imilti-stage  design  with  an  A-9 
missile  as  the  second  stage. 

It  was  a  half-baked  design  that 
never  proceeded  beyond  the 
drafting  board-  (NARA) 
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Test  Stand  XII  wes  a  eonceptual 
design  for  a  submersible  missile 
Container  that  could  be  towed  by 
a  U-boat  and  then  reoriented  to 
launch  the  missile  from  near  the 
surface.  Although  a  contract  was 
awarded  for  the  construction  of 
a  test-bed  in  Stettin,  the  port 
was  capUired  by  the  Red  Arrny  in 
April  1 945  beforo  any  slgnificant 
work  took  place.  (MHI) 


erable  misery  io  the  rivilians  in  thesc  t  itic  s,  it  could  hardly  compare  to 
die  scale  or  accuracv  of  Allied  bomlVmg  raids  against  Germ  any.  The 
alternative  to  the  use  of  cryogenic  oxidams  foi  rocket  propulsiun  was  the 
use  of  hypergulic  fuels  i hat:  could  he  stored  al  ambient  teinperatures,  such 
as  a  nitric  acid/ kero.se ne  conihination.  Such  an  alternative  was  studier) 
as  die  A-8  until  mid-1942  when  it  was  cancelled  for  engineering  and 
poliiical  reasons.  Such  a  propulsion  System  was  used  on  die  Wasserfall 
antkiircrai’t  missile  developed  at  Peenemünde  hui  it  was  at  a  less  advaiu  ed 
stage  ihan  the  cryogenic  fuel  rocket  engines.  The  V-2  was  also  hainpered 
hy  its  extremely  poor  accuracy,  a  consequence  of  the  limitalions  ol 
electronics  technology  at  lliis  time.  Tins  limited  ils  use  to  terror  bombing 
oi  Allied  cities  since  it  was  not  aca träte  enough  to  attack  industrial 
oi  militaiy  targets  widi  any  liope  of  success, 

Even  for  random  terror  bombing  oi  cities,  the  V-2  compared  verv 
iinfavorahly  to  its  stableunate,  the  V-l  cruise  missile.  The  crude  liltle  V  I 
was  imich  chea  per,  costing  onlv  abovu  a  tenth  as  inuch  io  develop  and 
mannfacture  as  die  V-2.  The  V-l  was  fiieled  by  readily  available  pm- 
pellants  and,  slnce  it  was  jet  propellcd,  it  needed  no  oxidizer  As  a  result 
24,200  Vds  were  launched  compared  to  only  ahout  3,500  V-2s,  vviih  an 
average  daily  launch  rate  of  1 10  V-l  to  only  16  V-2  missiles.  Dornberger 
had  considercd  the  V-2  a  superior  alternative  to  the  V-l  sinre  die  launch 
sites  were  fixed  and  vulnerable,  and  the  Buzz  Bomb  could  be  intercepted 
betöre  reachitig  its  target.  Paraduxicallv,  the  vulnerability  the  V-l 
enhanced  its  militaiy  value  sinre  it  cornpelled  die  RAF  to  make  every 
elf oil  to  destroy  its  launch  sites  and  shoot  down  every  missile  possible. 
From  December  1943  to  D-Day,  the  Allied  an  fbrees  dropped  36,200  Ions 
of  bombs  and  lost  771  ahmen  and  154  aircraft  attacking  the  V-l  sites. 
Düring  the  summer  montlis  aller  the  Normandv  iuvasion  the  Allied  air 
lorres  expended  one  quarter  of  all  iheir  combat  so  nies  and  one  hf  lh  oJ 
theit  bomb  loniiage  on  die  V-l  sites.  A  significanr  Fighter  force  was  kept 
in  Britain  to  protect  against  die  V-l  and  rmmerotis  antLaijcrait  guns 
were  used  ro  defend  London,  Antwerp,  and  Liege.  In  contrast,  the  V-2, 
because  it  could  not  be  intercepted,  atinu  teü  Ihr  less  defensive  effoit 
hy  the  Allies,  The  mobility  of  ils  launch  sysiem  greatly  recluced  the 
vulnerability  of  the  launch  crews  and  made  Allied  air  attacks  difficult  if 
not  in i possible,  so  the  Allied  air  forces  sem  far  fewer  missions  against 
V-2  sites. 

In  terms  of  actual  damage,  the  V-l  was  a  inore  eilecLive  weapon  than 
the  V-2  according  to  post-war  studies  h)r  British  and  US  militaiy  analysts. 
Since  the  V-l  warhead  was  not  subject  to  the  heat  prohlems  of 
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high-speed  iv-rniiv,  its  bläst  vifen  was  fVir  more  drsmtcüve  ihan  die 
\-2  warliead  berause  it  could  use  a  more  powerful  explosive.  In  addidon, 
[lie  V-2  warliead  lended  lo  deionate  afler  it  liad  penetraied  die  gronnd 
Ltnder  huildings,  whieh  umfried  its  blasl.  In  conirast,  die  V-l  lended 
tu  explodr  highei  np  in  tlu  bnildiug  due  io  ilx  slovver  deseenl  speed,  and 
die  blasl  eflecl  lended  Io  he  broader.  Final 3 y»  die  V-l  liad  a  fiir  great  er 
psvchological  eilen  on  rivilians  since  its  enie  sonnd  could  he  heard  ovt:i 
a  very  wide  area,  f  onti  ibuling  tu  an  unuflicial  mass  evacuation  of  London 
in  die  siimniLT  of  1941.  In  coiHrast,  the  V-2  arrived  unannonneed.  and  die 
souml  oj  its  bkist  was  localizecL  J  he  deeision  in  proceed  lo  A-4  produclion 
in  1,942  was  taken  belore  halllstie  niissile  technology  was  ripe* 

All  in  all  die  V-2  prograni  was  not  loo  little  ton  laie  as  is  so  ollen 
rlaimecL  but  too  nmeh  too  sonn. 


THE  V-2’S  POST-WAR  LEGACY 


In  die  conti  uding  mouihs  of  the  war,  tliere  was  a  race  bv  ßritain,  the 
United  States,  and  die  Soviel  Union  lo  collect  exaniplcs  of  Germaiiv’s 
most  advancecl  miliiary  Technology:  liiere  was  special  internst  in  du*  V-2 
niissile.  since  its  propnlsion  and  gnidanee  Systems  were  so  far  hevond 
an vi hing  developed  elsewlu  re, 

1  he  United  States  seooped  up  most  of  the  prä/es.  Kanimler  liad 
evacualed  most  of  the  niissile  engineers  from  Lee  nein  hnde  to  Bavaria, 
and  the  rocket  leam,  inrluding  Dornberger  and  von  braun,  surrendered 
n>  l  S  troops  liiere  in  early  May  194a.  Most  of  die  kt  v  enginetiring  stndies 
hatl  at  companied  the  Peenemünde  engineers,  and  diese  were  recovered 
h\  l  S  te.nns,  I  lie  l  S  Arnn  also  wanted  to  act|uire  iniacL  V-2  uiissiles,  and 
caplnred  die  Milielwerk  pi'odueiion  facility  on  10  April  19  In.  Unfortu- 
nateh,  tliis  was  in  an  area  seheduled  m  hecoine  pari  of  die  Soviel 
neenpation  /one,  As  a  resulL  an  ordnance  team  undei  Golonel  1 1.  loftoy 
staned  to  evaeuate  as  much  as  possible  wilh  a  deadline  of  l  |nne  19  In 
when  tl ic'  Red  Anuy  was  seheduled  to  tnke  possession  of  the  area. 
Sonn  400  tons  of  eqniptnenL  inelnding  components  for  about  100 
missiles,  were  transponed  bv  rail  to  Antwerp  ein  ring  22— bl  Mav  I94ä. 
Although  the  Kassians  were  unaware  of  the  Operation,  british  oflicers 
were  aggravaied  by  the  sliipmenls  eine  to  previous  agreenients  on  sharing 
of  captured  Technologe  and  ihey  attcmpled  to  stop  die  dispatch 
of  the  uiissiles  hack  lo 
die  United  States.  These 
Protests  were  ignored, 
btn  in  1946  a  number  of 
V-2s  were  given  back 
lo  briiaiu  to  conduct  tests. 

Key  German  engineers 
wert1  ollered  die  oppor- 
umm  of  resenling  in  die 
Uniieri  .States  u>  assist 
in  a  post-war  US  niissile 
progratn  ander  die 
endename  “( )verrasf’  (later 
“Paperdip”)  and  the  first 


ln  the  final  month  of  the  war, 
there  was  a  race  to  scoop  up 
the  Crown  jeweis  of  German 
technology.  The  US  Army  s&ized 
tho  Nordhausen  production 
facility,  and  rows  of  incomplete 
A-4  misstles  can  be  Seen  in 
the  nearby  storago  area.  [NARAJ 
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The  US  Army  launched  over  60 
captured  A  4C  missiles  from 
the  White  Sands  proving  ground 
after  the  war.  This  is  tihe  socond 
American  V-2,  launched  on 
16  April  1946.  (NARA) 


of  an  eventual  total  ol  127  arrived  ln  laie 
September  II)  15, 

The  I  S  Anny  began  io  conduct  lest  lamirhes 
of  the  caplured  V-2s  irum  tlie  White  Sands  proving 
ground  in  tlu*  äesert.s  ol  New  Mexico  as  pan  of 
ihe  Hermes  ballisbc  missile  program.  Lite  hist 
V-2  was  larmched  on  Ui  April  1946.  A  total  ol 
(Y.\  ol  the  67  V-2  missiles  assembled  in  the  I  S 
were  kmuched  through  1952,  inane  ol  tliem 
wlth  scientific  payloads  to  explore  the  npper 
aimosphere.  On  24  Fehruaiy  19  19  a  modified 
V-2  wilh  an  additional  stage  called  the  Bumpcr- 
WAC  was  launched  to  an  aliitude  ol  100km  (2.50 
miles),  paving  die  way  fot  multistage  hallisiic 
missiles.  I  he  US  Amiv  nten  seriously  considered 
restarting  manufannre  of  die  V-2  missile  in 
the  United  Stales  as  its  amirac\  and  logistics 
prohlems  were  quiek.lv  apprecialcd.  Instead,a  new 
tacrical  hallisiic  missile,  die  Retlstone,  entered 
development  al  Retlstone  Arsenal  in  19.51  by  a 
tt  am  ol  US  and  German  cngmecrs.  Itwasa  siugle- 
siagc  dt  sign  usitig  I.OX/kerosene  luel  wliieli  gave 
it  an  eilet1  live  ränge  of  320hm  (200  miles)  and  an 
accuracy  ol  294m  (9801t).  Ils  guidance  System  was 
a  subsiandal  advance  ovcr  the  V-2  sysiern,  Inn  its 
1-megaion  nurlear  warliead  was  ihe  innovation 
tlial  macle  missiles  like  tltis  such  a  leaisome  and 
rcvohüionaiy  nrwweapon  in  die  1950s, 

The  L  S  Air  Force  monitorcd  die  V-2  pingram, 
and  began  a  spin-oll  tlt'sigit  ai  Gonvair  ln  194b 
ralled  the  MX-774.  Althougli  rcsembling  ihe 


V-2,  ihe  MX-77  4  was  signilicandy  smaller  due  to 
die  me  of  a  monocoque  luselage,  wilh  die  outer 
luschige  skin  also  Imming  the  luel  tanks.  It  incor poniied  mattv  key 
innovaiions  iiuluding  a  gimbaled  engine  lor  steering  and  a  separable 
warhead  to  gct  aroimd  the  V-2 ’s  disintegralion  pmblemv  Althougli  a 
signilieanl  atlvanee  ovei  the  V-2,  die  Air  Force  wauteri  mnch  greater 
ränge  and  sctlled  on  the  cruise  missile  Option  mstead,  laking  tlns 
forward  in  die  Navaho  and  Snark  programs. 

Tire  l  !S  Navy  launcherl  a  single  V-2  Imin  the  de  ck  of  tlu*  carrier  l  SS 
Mi  dum  on  6  September  1947.  The  Navy  was  verv  skcptical  ol  tlie  me  ol 
dangerons  liquid  fuels  cm  sliips,  and  a  study  called  Operation  Pushover 
in  1949  convinced  the  Navv  diat  tlie  risk  ol  acridenis  was  too  great.  Ihe 


Navy  sbowed  no  serioirs  imeresl  in  hallisiic  missiles  unlil  solid-lucl 
pro  pul  sinn  proveri  practical,  and  onlv  began  hs  Polaris  program  in 
late  1956. 

VMtile  tlie  absorption  ol  German  missile  expertisc  gave  die  United 
States  a  lirsr  step  into  missile  Technology  in  die  lau*  1910s,  it  had  less 
eilecl  on  military  programs  ihan  on  later  spate  programs.  Von  Ih  aunX 
leam  was  assigned  to  tlie  \nuv\  missile  ef  foiL  and  die  Armv  was  puslied 
out  of  loug-rauge  balhstir  missile*  development  in  the  mid- 1950s  in  favor 
of  tlie  Air  Force.  However,  die  Armys  Redstone  Arsenal  in  I  Imitsville, 


Alabama,  lonned  ihe  send  of  iln*  American  spat  e  program,  and  von 
braun  and  the  Peenemünde  engineers  made  significanl  contribiuions 
io  the  program  ol  rnanued  spaceHighl,  includiiig  Lite  lunar  program. 

lb  itain  led  die  elfdi  l  to  conduct  earlv  fliglit  tests  of  the  V-2  using 
caplured  Gerrnau  missile  troops  in  Operation  barldire.  An  experimental 
siiti  was  lormed  al  die  old  Krupp  naval  gun  ränge  at  Al  teil  walde,  with 
General  Dornberger  leading  Gerniau  missile  crews  wlio  conducted 
tbe  lest  la midies,  llie  first  was  made  in  Ortober  1945,  using  some  ol 
die  missiles  oiiginallv  spirhed  awav  lmm  Nordhausen  bv  the  L  S  Armv. 
llie  V-2  lauuches  liad  little  impael  on  british  technological  development 
as,  in  19  IS,  the  Mini.siry  of  Supplv  curtailed  any  f tirilier  wot  k  on  long- 
range  missiles  1h  cause  ol  the  eounlry’s  post-war  austeritv  program,  flu* 
british  missile  eJTori  was  not  tevived  umil  1955  as  the  blue  Streak 
program,  by  which  time  missile  Technology  had  leapt  Id r ward  Imin 
die  V-2  by  a  generation.  France  recovered  a  single  V-2  missile  from 
Peunemünde  in  1945  and,  whde  il  served  ro  inspire  Freu  eh  mtcrcst,  it 
had  few  practical  cousec|iiences. 


RED  V-2 


The  onlv  country  io  crmiimic  die  manufacturc  of  die  V-2  missile  alter 
the  war  was  die  Soviel  l  nion.  \  dedicaied  missile  exploitation  leam  was 
not  establislied  umil  die  sumnier  of  1945  and,  when  it  arrived  in  August 
1945,  the  l’S  Armv  had  already  thoroughly  pillaged  the  Nordhausen 
plant.  Ihe  aim  ol  the  Soviel  program  was  tu  collect  as  much  German 
missile  leclmology  as  possible,  to  reconsiruct  production  facilities  in 
Germany,  and  ro  use  this  experienre  to  create  a  similar  plan!  back  in  the 
Soviel  Union.  Alihough  die  US  Armv  had  secured  llie  Services  ofmost 
ol  die  senior  German  missile  engineers  from  Peenemünde,  Helm  ul 
Gmtimp.  the  head  of  the  Y42  guidance  leam,  decided  to  join  the  Soviel 
effort  and  a  numhei  of  other  engineers  were  rouiuled  up.  Ute  Soviets 
establislied  Institut  Rabe  in  ocenpied  Germ  any,  vvbicb  induded  die 
production  facilitv  at  Nord  hausen  and  whal  was  lell  in  die  rubble  ai 
Peenemünde.  Institut  Rabe  managed  io  assemble  30  V-2  missiles  by 
Sepiembei  1946  and  to  rebtiild  tlie  two  PMS  mobile  lamicli  trains.  I  lvese 
were  dispalched  to  the  new  Soviel  missile  proving  ground  at  Kapusim 
Yar  east  ol 'Stalingrad  (Volgugrad). 

With  die  task  of  preparing  experimental  V-2  missiles  in  Gennam 
cnmplete,  in  October  1916  the  German  engineers  were  lorribly  trans- 
lerred  to  (.uimlomlva  Island  near  Mosccnv.  They  were  isolated  front 
their  Soviel  counierpar is,  ahhough  senior  Soviel  missile*  engineers  .such 
as  Serge* i  Korolev  met  with  Ehern  frequentU  to  consult  on  fuLurc  missile 
designs,  ln  April  1947  Stalin  authorized  the  local  production  of  V-2 
copies,  calied  die  R-l  (Hfikfla- 1)7  once  tests  of  \  2  missiles  assembled 
from  Gennan  compouents  were  compleled.  The  llrst  A-4  was  lauiu  lied 
successfullv  on  IS  October  1947  and  t h is  was  followed  bv  some  20 
additional  launches  through  December  1947.  Following  die  tests, 
Koro  kV  s  missile  leam  was  rnainly  involved  in  esiablislüng  an  indigenous 
Soviel  production  line  lor  the  R-I  A  in  the  Moscowarea. 

Small-scale  production  ol  the  R-JA  ballistic  missile  began  in  19  IS. 
Ihe  first  lest  launch  of  a  Sov  iet-manulactured  R-IA  on  17  September 
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Many  of  ihe  later  American 
V-2  launcheä  were  used  for 
scientific  studies  of  the  upper 
atmosphere,  such  ns  No.  12. 
on  1 0  October  1 946,  which 
contained  a  scientific  package 
to  measure  ozone.  (NARA) 
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1948  failed.  and  die  first  suceessful  rt-st  lollowed  on  10  Ortober  1948. 

I  esting  continued  ihrough  1930  and  the  R-l  missile  system  was  accepied 
Int  u.se  by  the  Soviel  Anm  on  28  November  1930.  Series  production  of 
du-  R-l  missile  was  fai  Imin  assured.  Ihe  inlluemial  artihery  In  ari, 
Marshai  NM).  Yakovlev,  argued  diat.  die  new  ballistic  missiles  were 
inordiuaiely  expensive,  too  cnmbersorne  io  use,  and  not  miliuirily 
effectivo*  One  general  remarked  that  il'  bis  imops  were  givcii  as  nuieh 
altohol  a.s  was  nsed  ro  hiel  a  single  R  1  niissile,  ihey  eould  ( apture  any 
Lownl  Stalin  and  die  pari)  leadership  aulhori/ed  production  auywaw 
recogni/ing  diat  it  was  r>nlv  a  first  slep  in  a  more  ambinous  scheine 
to  lield  long-range  niissile  weapons.  The  Dnepropctrovsk  Automobile 

Far  ton,  wliicli  had  beeil  created  in  l  kraine  ahm  ihe  war  based 

/ 

on  inachine  tools  taken  fmni  Gennany,  was  ccmverted  i.o  a  niissile 
plant  and  it  wonld  eventually  betonte  die  world’s  largest. 


R-1  and  R-2  missile  production 

1951  1952  1953  1954  1955  Total 

76  237  544  308  380  1,545 


Production  of  die  R-l  was  qnic kl>  followed  bv  die  R-2,  an  evolu¬ 
tionär}'  improvcmenl  imended  to  increase  il.s  ränge.  I  ike  die  American 
MX-774  die  R-2  nsed  a  monocoque  f  use  läge  and  engine  improvemeuts 
whieli  increased  ränge  l'rnm  300km  to  (i(K)kiii  (186—379  milcs).  The 
llighl  tesling  of  the  R-2  began  in  September  1949;  it  was  accepted  ibr 
setvice  oti  27  November  1951,  and  the  first  series  production  missile 
was  compleled  in  June  1953. 

VVlien  die  R-l  missiles  heran te  available  in  die  fall  of  1950  Soviel 
niissile  nnits  began  io  br1  organized  at  Kapuslin  Var.  I  be  first  was  given 
the  cover  naiue  ol  23icl  Special  Ihirpose  Engineer  Brigade  of  the 
Nupreme  lligli  Comnumd  Reserve  (23  HÜN-RYGk).  Ihrough  March 
1953  six  missile  hrigades  were  formet!  The  R  l  and  R-2  missiles  were 
limited  u>  high  explosive  warheads  since  ihr*  low  reliability  of  the 
missiles,  the  heavy  weight  of  early  Soviel  nudeai  devices,  and  the 
relativeb  small  number  of  nuclear  warheads  available  mitil  1954  dis- 

conraged  a  nurlear-anried 
versiou*  As  a  resnlt,  t  fiele 
was  so  me  i  inertst  amongst 
missile  advocates  in  aller- 
liative  types  ol  warheads 
that  could  improve  i hei r 
combat  elfer  livr  ness.  The 
idea  arose  tu  use  warheads 
filled  wirb  nuclear  reactor 
Waste.  Sucli  a  warhead 
would  cou Laminate  large i 
areas  tlian  would  be 
daniaged  by  conventional 
high  explosive  warheads. 

In  the  early  1950s 
two  warheads  filled 
vvitli  Mnilitary  radioactive 
agents**  were  dcveloped 


The  Soviet  Union  conducted 
its  tests  of  captured  German 
A-4  missiles  from  a  new  proving 
ground  near  Stalingrad  at 
Kapustin  Var.  Here,  a  tractor 
tows  a  Standard  German  liquid 
oxygen  trailer  and  pumping 
semi-trailer  to  the  launch 
site.  (A.  Akeenov) 


The  Soviel  Union  began 
man uTactu ring  a  copy  of  the 
A  4C  missile  In  1950  as  the 
Ft-IA«  The  Meifterwagen  was 
also  locally  copied  though 
much  of  the  Support  equipment 
was  based  on  local  vehicle 
types.  (A.  Aksenov) 


fbi’  use  willi  die  R-2  missile.  ]  lic  Getan  (Geranium)  warliead  was 
filier!  with  radioactive  liquid  and  fiized  in  such  a  way  thau  ai  a 
pre-selected  altitude,  the  warliead  would  bursi  open  and  die  liquici 
spi  ay  out  as  radioaclive  min,  The  Generator warliead  liad  die  radioactive 
liquid  in  a  large  number  of  small  Containers  whicli  would  splash  opni 
on  iinpacl  willi  die  earth.  I  he  lest  launches  ol  die  Geran  and  Gmerator 
missiles  lasted  from  1953  lo  195b  but  ihere  is  litde  in  die  available 
records  to  determine  vv hei  her  they  were  deployed.  After  series 
production  of  mit  lear  warheads  began  in  1954  a  imclear  fission 
warliead  was  developed  for  tlie  R-2,  and  test  flighis  ol  a  niotlilled 
R-2  were  conducted  in  November  1955.  The  warliead  was  accepted 
ior  Service  in  1956  hui,  hy  the  lime  il  beatme  available %  more  modern 
missiles  were  entering  servier  and  Miere  is  liide  evidente  diat  nuclear- 
armetl  R-l  or  R-2  missiles  were  ever  lieldeä. 

1  he  R-l  and  R-2  were  leplaced  in  tartiral  missilt1  units  by  the  R-l  ] 
(Said  A)  starti ng  in  1953.  Ihe  idea  that  the  Send  was  derived  front 
\-2  missile  lerlmologv  is  a  mydi.  The  Send  was  a  repudfation  of  the 
legacy  t>l  tlie  V-2,  opiing  Ior  du*  hypergol ie  fnel  eonfigmation  of 
tlie  German  Wasserfall  missile,  whicli  was  a  more  prat  tical  solutiou  Ior 
held  Operation s  ilian  die  List*  of  cunibersotue  litjuid  oxygen. 

Curiously  enough,  the  V-2  also  served  to  form  die  hasis  ol  the 
(-1  titlest'  missile  program.  In  195b  tlie  Soviel  Union  agteed  io  provitle 
China  with  missile  teclinology;  and  began  Iransferring  a  small  number 
of  R-2  missiles  and  leclmiral  doeumems.  Dcclining  poliiiral  relations 
between  die  two  ersiwhile  allies  delayed  the  program,  and  limited 
production  of  die  Chinese  copy  ol  the  R-2,  tlie  DF-I,  did  nm  hegin 
umil  die  fall  of  1960.  In  November  and  Det einher  I960  China 
conducted  its  first  tcsls  of  die  DF-I.  Series  production  was  on  a  ven 
small  scale  as  even  tlie  Chinese  appreciated  tliat  it  was  an  obsolete 
design.  The  Chinese  l)h-l  was  die  last  hall  ist  ir  missile  desigu  directly 
linked  to  the  V-2. 
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The  legacy  of  tho  V-2  strotched 
far  afiejfd.  In  1960  China  began 
testing  its  first  ballistic  missile, 
the  DF- 1 ,  which  was  a  copy  of 
the  Soviel  M-2  missile.  It  was 
not  manufactured  in  significant 
numbers  as  this  technology 
was  clearly  obsolete  by  the 
early  1960s.  {T.  Desauleis) 


COLOR  PLATE  COMMENTARY 


A:  EARLY  GERMAN  TEST  ROCKETS 
AI:  A-3  experimental  rocket 
A2:  A-5  experimental  rocket 
A3:  A-4V4  prototype  ballistic  missile 

The  A-3  was  initiaily  finished  in  bare  metal,  but  was  later 
painted  in  an  overall  dark  gray  scheme  for  trials.  The  A-5 
rockets  were  finished  in  a  varfety  of  sehe  me  s,  this  early 
yellow  and  red  scheme  being  one  of  the  more  colorful.  This 
quickly  gave  way  to  more  practical  test-schemes  of  white 
and  black  (RAL  9010  clear  white,  RAL  901 1  graphite  black), 
Lisually  di  vidi  ng  the  missile  in  halves  or  quarters.  These 
schemes  were  adopted  to  help  monitor  the  rate  of  roll  of  the 
missile  using  camera  trackers  as  roll  Problems  were  common 
in  the  early  missiles.  This  type  of  scheme  is  seen  here  on  A 
4V4,  the  fourth  A-4  missile  and  the  first  to  be  launched  on  a 
completeiy  successful  flight  on  3  October  1942,  Many  of  the 
early  A-4  test  missiles  had  whimsical  Cartoons  painted  on 
them.  sometimes  with  a  Science  fiction  flavor  as  in  this  caser 
the  " Woman  on  the  Moon”  inspired  by  the  1 929  Fritz  Lang 
film  Frau  im  Mond 

B:  WIZERNE5  MISSILE  BUNKER 

This  Illustration  shows  how  the  Wizernes  missile  base  might 
have  looked  had  it  been  completed.  In  the  foreground  are  the 
tunnels  associated  with  the  raelroad  line  that  supplied  the 
base,  The  main  chamber  was  carved  out  of  a  limestone 


quarry  with  two  tunnels,  Grefchen  and  Gustav,  leading  from 
the  preparahon  chamber  to  the  quarry  pit  where  the  missiies 
would  be  launched.  In  the  background  is  the  "Worms1 
Gallery'1,  the  extensive  series  of  tunnels  planned  for  storing 
the  missiles  and  supplies. 

C:  COLOR  SCHEMES 

CI:  A-4,  Peenemünde  late  test  scheme 

The  later  A-4  test  missiles  in  1943  were  offen  finished  in  a 
scheme  closer  to  the  tactical  schemes  with  rnost  of  the 
fuselage  painted  in  RAL  9003  olive  green.  Howeven  the  tail 
and  engine  sectior  remained  in  various  patterns  of  biack  and 
white  for  trackirg  purposes.  There  was  offen  a  gray  stripe  left 
running  down  the  center. 

C2:  A-4B  Batik  Camouflage  scheme 

In  June  1943  a  test  of  three  Camouflage  schemes  began  to 
determine  which  would  be  the  rnost  effective  for  con- 
cealment,  The  rnost  elaborate  of  these  was  the  Gebatikt 
scheme  (j batik :  a  type  of  Indonesian  fabric  dyeing)  of  spray 
painted  irregulär  patches  in  five  colors:  RAL  9001  cream 
white,  RAL  7028  earth  gray,  RAL  3039  red  oxide,  RAL  6003 

This  architectural  Sketch  shows  the  original  scheme  for  the 
Watten  missile  bunker.  Missiles  were  tu  be  prepared  within 
the  bunker,  and  then  wheeled  out  for  launch.  (IMARA) 


Peenemünde  was  subjected  to  a  series  of  air  attacks 
starting  on  16  August  1943.  The  aerial  reconnajssance 
Photo  at  the  top  Shows  Test  Stand  VII  In  June  1 944  with 
three  A-4  missiles  and  a  single  empty  Meillerwagen  towards 
the  bottom  of  the  photo.  The  reconnaissance  photo  below 
it  shows  the  test  stand  in  September  1 944  after  it  had  been 
bombed.  (NARA) 


olive  green  and  RAL  8017  chocolate  brown.  This  scheme 
was  quickly  dropped  due  to  its  complexity 

D:  CROSS-SECTIONAL  DRAWING  OF  V-2 

See  plate  for  full  details, 

E:  CAMOUFLAGE  SCHEMES 

El:  A-4B  Flame  Camouflage  scheme 

The  second  of  the  three  June  1 943  test  schemes  was  the 
Geflammt  (flame)  scheme,  which  was  a  simplified  version  of 
the  Gebatikt  schemer  with  only  three  colors  {RAL  9001  cream 
white,  HAL  7028  earth  gray  and  RAL  6003  olive  green), 
applied  in  a  wavy,  hard-edged  pattern  but  retainang  the  broad 
white  bands  seen  in  the  earlier  scheme,  This  was  the  least 
common  of  the  three  test  schemes. 

E2:  A-4C  Jagged  Camouflage  scheme 

The  third  June  1943  scheme,  and  also  the  most  common, 


This  cutaway  shows  the  characteristic  shape  of  the  maln 
exhaust  Chamber  of  the  A-4  engine*  The  fuel  was  injected 
into  the  chamber  from  the  ports  in  the  top,  with  one  of 
the  injectors  dangling  inside  the  chamber.  The  piping 
around  the  chamber  cooled  the  chamber  wall  with 
alcohoL  fUSAÖM,  APGJ 


was  the  Gezackt  (rag ged)  pattern  consisting  of  the  same 
three  colors  {RAL  9001  cream  white,  RAL  7028  earth  gray 
and  RAL  6003  olive  green}  as  the  Geflammt  scheme,  but  in 
large,  jagged  patterns.  This  was  the  only  scheme  actually 
adopted  for  tactical  use,  but  by  the  time  that  production  had 
started  at  Nordhauser  in  1944,  rt  was  simplified  somewhat 
and  RAL  9003  Signal  white  used  in  place  of  cream  white.  Due 
to  the  added  expense  and  effort  required  to  Camouflage  the 
missiles.  the  Camouflage  painting  quickly  ended  in  1944  in 
favor  of  an  overall  finish  of  RAL  6003  olave  green.  The 
markings  wäre  limited  to  a  thin  yeliow  band  on  the  nose  to 
indicate  an  explosive  warhead,  The  missile  serial  n umber 
was  painted  in  mid-fuseiage  on  two  sides.  and  in  smaller 
characters  between  the  fins  on  the  opposite  sides. 

F:  A-4  MOBILE  LAUNCH  SITE 

Thss  shows  the  configuration  of  the  mobile  launch  site  during 
the  fuelmg  process,  The  A-4Q  is  resting  on  the  base-plate 
and  the  Meillerwagen  has  been  withdrawn  several  feet  to 


permit  the  servicing  platforms  to  be  folded  down  for  work  on 
the  control  section.  The  vehicle  centered  behind  the  missile 
rs  the  hydrogen  peroxide  tanker,  which  provides  oxidant  to 
the  engine’s  turbapump.  To  its  left  is  the  alcohoJ  tanker. 
Behind  the  alcohol  tanker  is  a  pump  trailer  used  in  the  fueling 
process.  The  tandem  team  behind  these  is  composed  of  an 
SS=  100  tractor  towing  an  alcohol  trailer.  On  the  right  side  of 
the  Meillenvagen  is  another  tractor,  but  towing  the  rriain 
oxygen  trailer. 

G:  FEUERLEITPANZER  FIRE  CONTROL  VEHICLE 

The  Tire  control  vehicle  for  the  A-4  launch  section  was  based 
on  the  SdKfz  7  half-track  with  an  armored  shelter  mounted 
on  the  rear.  It  was  fin«shed  in  the  usual  scheme  of  RAL  7028 
dark  yellow.  On  the  rear  fender  is  the  tactical  insignia  of 
the  Division  zbV  in  white.  While  the  suggested  practice  was 
to  place  the  vehicle  in  a  revetment  about  100-1 50m  from 
the  launch  pad,  öfter  there  was  neither  the  time  nor 
earth-moving  equipment  avai labte  for  this.  So  the  vehicle 
would  somelimes  be  left  in  tne  open  as  seen  here.  but  with 
some  branches  placed  about  it  as  Camouflage  against  the 
roving  RAF  fighters  that  frequented  the  launch  sites  around 
The  Hague, 


RIGHT  After  the  A-4  missile  was  erected  on  to  the  launch 
pad  using  the  Moillerwagen ,  the  trailer  was  pulled  back  a 
short  distance  since  the  erector  arms  acted  as  a  qantry 
during  missile  preparation.  The  cylindrical  tank  on  the 
arm  was  used  to  fuel  the  engine  turbopump.  (NARA) 

BELOW  For  R.-1A  fire  control  vehicles,  Soviel  missile 
brigades  used  modifled  SU-B5  assault  guns  with 
their  armament  removed  and  replaced  with  the 
appropriate  electronics.  ÜA  Aksenov) 
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The  German  A-4  ballistic 
missile,  better  known  by  its 
Propaganda  name  of  V-2,  was 
the  world 's  first  successful 
ballistic  missile,  breaking 
through  the  atmosphere  to 
reach  its  target  quicker.  It  was 
a  forerunner  ot  Cold  War 
ballistic  missiles  and  its  combat 
use  in  1944-45  set  the  pattern 
for  the  use  of  Send  ballistic 
missiles  in  recent  decades.  The 
V-2  offensive  lasted  from 
September  1944  until  March 
1945  with  over  3,000  rockets 
heing  launched.  Ulis  book  will 
examine  the  combat  record  of 
the  V-2  in  World  War  II,  with  a 
special  focus  on  how  a  German 
missile  battalion  actually 
prepared  and  fired  its  missiles. 
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